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THE . An 
“AE K CULE S REFRIGERATING MAGHINE 


(REFRIGERANT: ANHYDROUS AMMONIA.) 


FOR BREWERIES, PACKING HOUSES, 
COLD STORAGE AND ICE MAKING. 


Ww 





THE HERCULES JOCK MACHINE, 





The Hercules Ice Machine is the most compact, most 
economic: ost easils andle we structed, ; 
mnomical, most easily handled, well constructed, and HERCULES WORKS, AURORA, LLL, 


thoroughly satisfactory machine in the market. 
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a OUR GUARANTEE IS THE HIGHEST GIVEN BY ANY 
Hl in a 

, ig ' COMPANY, AND EVERY MACHINE SOLD HAS 

EXCEEDED THE GUARANTEE. 
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THE HERCULES MODEL ICH PLANT, 





SALISUUKY, MD, YORT WORTH, TEXAS 


HERCULES IRON WORKS: October 21, 141, 
Duan Sine: After three years of continuous service, the W-ton ice 
machine you built for us seems in every particular just as wood as new, 
There seems no perceptible wear of the machine as yet; the repair 
amount to no more than could be expected on any first-class steam en 


HERCULES [KON WORKS: Octoher 2, IW1, 


Our plant which you erected for us last year can, we think, show a 
good record, if not better, than any 1 hine of another make, Our 
Nant wae putin for 124% tons, but this » SON OUN OFOETS Were 80 pres 
ing that from the 234 of June tothe 24 of September we drew an average 
of 14% tone daily, while our consumption of coal during that period was 
but 2% tons daily of Ahours, The ice, too, wae firm and solid, 





gine, Vhe machine has fully come up to your guarantee, and even 

more, We have madeas high as 24 tone per day of the finest ice that has 

ever been turned out in this city, We aleo find it very economical in the 

use of ammonia; in fact, it has fulfilled our expectations in every way 
\ / r RT ESIAN ICK CO 


Fours truly, J, 8, ADAMS, Bee’y, i, Bb, Wuevrtvn, Gen’) Manayer, 


SALISBURY ICE MANUF’C CO. ARTESIAN ICE COMPANY, 


THE HERCULES BLUE BOOK No. I, on ice MakinG AND REFRIGERATION, IS JUST ISSUED 


AND WILL BE SENT FREE TO INTENDING PURCHASERS, 


THE HERCULES IKON WORKS, 


WORKS, 


ee ae cae Room 502 Owings Building, Dearborn and Adams Sts., GHIGAGO, Sanne ike 


160 BROADWAY, 
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THE SMITH & VAILE Co.__ DAYTON, OnIO. 
——s 
STEAM PUMPS 


FOR BEVERY PURPOSE. 
WE MAKE A SPECIALTY OF 


FOR 
Ct Nace Ice «® Refrigerating 
COLD WATER PUMPS, 


BOILER FEED PUMPS. Machines. 
Get our Special Prices before buying elsewhere. 


~wee—NEW YORK HOUSE, 112 LIBERTY ST. 


THE GORDON : STEAM PUMP CO.— ™~ 


a=” Steam Pumping Machinery 


FOR + ANY + SERVICE—~ 

























PUTS eee AMMONIA PUMPS. 
BRINE PUMPS, 
ESPECIALLY ADAPTED FOR USE DEEP WELL PUMPS, 


IN CONNECTION WITH 





TANK PUMPS, 
Reirigerating Machinery ARTESIAN WELL PUMPS, 


MAIN OFFICE 
AND WORKS 


HAMILTON, OHIO. 


BRANCH OFFICES 
NEW YORK-—136 Liberty St. 
PHILADELPHIA~—705 Arch St. 
PITTSBURGH~—410 Lewis Block. 
CHICAGO—Pheenix Building. 
ST. LOUIS—703 Market St. 
CLEVELAND—146 Water St. 


















































































































































Worrespondence Solicited, — 








amas tee Moral Relrigeravor 
_ | Gold Storage Go. 


wee KENDALLVILLE, IND. 


MA eae Sam: AND + ae as 





REFRIGERATORS : COOLING ROOMS 


WRITE FOR CATALOGUE AND PRICES. 


Special Attention for Ice Gold Storage Buildings. 
CHICAGO OFFICE, 


ee” Loomis Building, 
THE CHEF, Ing, Clark and South Water Streets, 
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THE ALASKA 


KEFRIGERATOR CoO. 
MuSKEGON, MICH. 







































































ON WRITE FOR CATALOGUE AND PRICE LIST. 
SPECIAL REFRIGERATORS MADE TO ORDER. 





IB pee AC: TX? SS uaresr imegoven . 
Refrigerator Door Fastener 


Pe Ie ELE ASW Ye WOOK: 


ONLY ONE QUALITY MADE, THE VERY BEST BRIGHT BRONZE. 





Operates from both sides of door. 


NEVER GETS OUT OF ORDER. 
SENT BY EXPRESS ON RECEIPT OF $12. A. W. BLACK, ST. LOuIS, Mio. 





IMPROVED 


2" Cold Storage 


FOR 


BEEFS2PORK PAGKERS, 


% Creameries, Cheese Factories, 











Fr uit and Produce ‘Dealers, 


ABSOLUTELY DRY AIR, 
AN EVEN TEMPERATURE, 
PERFECT CIRCULATION, 
NO SWEATING. 


CAN BE COOLED BY IGE OR MACHINE. 











Used in preference to all other systems by the 
ARMOUR PACKING CoO., the leading beef and pork 
packers of America. A saving of 30 per cent in ice 
over other systems. 








WRITE FOR PARTICULARS. 



























































| Plans and specifications furnished parties who have their Builder. 


=n oe : eS ge ~ A.W.BLACK, St. Lous, Mo. 
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New York Coal Tar Chemical Co: 


10 WARREN ST., NEW YORK. 


*_+—-MANUFACTURERS OF-———» 


ABSOWU DBL Xe ae aces 





ANHYDROUS AMMONIA 


ND a= 


AQUA AMMONIA 


FOR REF RIGHRA TING P@REOskS 





Cold Storage Architects 


ICE AND 
MECHANICAL 
REFRIGERATION. 





Over 300 Jackson Houses, Cooled by Ice, a leAINES AND SPECIFICATIONS FURNISHED 
in Successful Operation. FOR BUILDINGS AND MACHINERY. 


They never become musty, and carry perishable goods longer and in better condition than any other house. 


Send ror ** Refrigeration,” a scientific treatise 


Tastnasiae oe tea 605 RIALTO BUILDING, CHICAGO. 


—~.-/\RT IN REFRIGERATORS. eae 


HY not, as long as we have the skill and the brains to put it there without extra cost to you? Merit 
W should always come before Art in the manufacture of these goods. We, however, have reached the 
second stage, and now offer you the greatest variety and choicest designs, either plain or combined with side- 
boards, china closets, kitchen cabinets, etc. We make Refrigerators for every purpose, for Families, Restaurants, 
Grocers, Butchers, Hotels, Apartment Houses, etc., all bearing our Trade Mark, ‘“‘ THE GLACIER,” and 
having SEVEN walls to preserve the ice, and all our other improvements. ‘‘ Best in the World.’? Send for 


! 


complete catalogue 


THe NORTHERN REFRIGERATOR CO., Granp Rapips, Micu. 
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Write for Prices on the 


Vee. tere ee eh ae le Fé 


cwarer Tue FSD-WATER HEATER 
— eae More Effective and Durable... . 1 4 ss 


eee Than a Coil Heater at the Same Price. 











SOLE MANUFACTURERS: 


The Wainwright Manufacturing Co. of Mass. 


8 Oliver Street. eo CHICAGO: 26 West Randolph Street. 
BOSTON, SEND FOR CATALOGUE 1. ©. NEW YORK: 121 Liberty Street. 


B. P. CLAPP AMMONIA COMPANY, — &  sorcus 0 


ABEREETY 26° AQUA AMMONIA 


Gontaining 29 4 per Cent O1 Ammonia. AND REFRIGERATING PURPOSES 


OF ere Vella <e Sere 





GENERAL OF PICHES3-— 


© 245 BROADWAY, NEW YORK. 


Tue CLEVELAND ANHYDROUS AMMONIA WORKS 


LIEAOS. Ri eSEiEe re, JR; Proprictor. 


ae ee Be ee 
PURE. ne. Anhydrous Ammonia. CLEVELAND, 


OTATL@? 





URE CRYSTAL ICE—NO GONE. ROSENGARTEN & SONS, 


NO GANS as ies Sa uaa s ote oS 
NO BRINE une: | © Mantitacturing Ghemists 
Sl : 260 AQUA AMMO 
NO PLATES TEA PUSEYV© 1 FOR SEE EECEaING PURPOSES + 
NO DISTILLING WILMINCTON, DEL. : MADE FROM SULPHATE OF AMMONIA ONLY. 
WM. B. SEVERN. A. L. CAVEN. 


SEVE IRN & CAVEN, 


MANUFACTURERS OF 


mie!" Triquid Anhydrous Ammonia 


MANUFACTURED FROM SULPHATE OF AMMONIA ONLY. 


WHITE HILL, N. J. Senta: AS N. Delaware AVE. PHILADELPHIA. 
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THE LAIDLAW & DUNN CO. 


{| McGOWAN PUMP CO. aR 
| ECLIPSE PUMP MFG. CO. yore 






PURCHASERS OF 


MANUFACTURERS OF 


BRINE 
WATER © UMPS 
, Sea 


BREWERY 
AND PUMPS FOR ALL PURPOSES. 








AMMONIAL DUMPS “Silat Thermometers 


Ice Machines, *\ pesially ene for purposes 


named; have metal dials, either 


ICE MAKING AND 


Refrigerators, 
REFRIGERATING PLANTS 


Brine Tanks, 


These Pumps are made very heavy 
and guaranteed to work smoothly 
against 300 pounds pressure to the . 


square inch . 


VALLEY PUMP 60. 


EASTHAMPTON, MASS. 


“DEAN BROS. 


otéal Pump Works - 


OTS: IND. 


BOILER FEEDERS, “BRINE PUMPS, 
DEEP WELL PUMPS, SINGLE AND DUPLEX PUMPS. 


Ammonia 





brass, iron or steel casing to 
suit place where used. 


y s ee FOR PRICES, ETC. ©) 
STANDARD THERMOMETER CO. 


PEABODY, MASS. 


New York Office, 18 Cortlandt St. Boston Office, 70 Pearl St. 





Circulating Pipes, 
Pier etc, 















DUPLEX WATER SUPPLY PUMP. 




















DEAN BROS — 
INDIANAPOLIS 
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- ‘ —: r - ee eee eheeremenmneu tt . as a . 
HORIZONTAL AMMONIA PUMP, VERTICAL AMMONIA PUMP 
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TRE DEANE Se PUMP @s: 


—HOLYOKE, MASS. 
BRINE PUMPS, 


“it STE I EAM TANK PUMPS, ETC. 
Be [ | IVI p IPS For Io¢ Manufacturing Machinery 
For full informatic nd Illustrated 


Cataloguévwrite: . 0 Shee = + le 


















AMMONIA PUMPS, 












































FOR EVERY SERVICE. 


“Eiitkcna aie “atta DEANE STEAM PUMP GO. Holyoke, Mass 


ENS D Coole | eee [Pump 


ae MANUFACTURER OF IMPROVED...... ees) ES ave ie 
nt a 


























RD MIFICIAL : 
ICE COMPANIES 7\ 
BREWERIES 
23COLD STORAGE 
| 1165 WAREHOUSES 


PUMPS 


Cook's _ : 








Patent 


TOS 


QL pti : ij SEND FOR CATALOGUE TO 


EPPING, 
OARPENTER 
K 60. LIMITED, 


2410-2420 Penn Ave., 


PITTSBURGH, PA. 


FOSTER’S 22" “FOSTER PIN WORKS 
| ® Ammon Pun MN ct 

















Tube 



































































































































MANUFACTURERS OF 


PATENT IMPROVED 


STEAM PUMPS 


Exeecsion ROTARY PUMPS, 














Beer and Mash, Boiler Feed, Tank, Air, Deep 









































i Maal a a | a Well and Artesian Well Pumps. 
—— er s2isuz%h, BROOKLYN, N.Y. 
= = bse : The advanta a pte id are its 
pais ey a) ee 


<4 on extra har el Pis whi made in two sections, so as to be cess re splace ed when 
craeais ‘part of piston trod is Ware ont, ‘ada ohio necesaltatitig the ratauvar of the ‘steam portion of rod, 
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AR ERF & FRERICAS CHEMICAL GG: 


Sl eeeoOe LS Mi: 


——_MANUFACTURERS OF —— Se en 


Liquid ANNUCPOUS Animionia : 26° Ammonia “: 


ABSOLUTELY DRY, PURE 5 me SPECIALLY PURIFIED 
AND UNIFORM ALL THE SS FOR ABSORPTION . 
YEAR ROUND = ee % GINS MACHINES... . 





Al] our Ammonia is made from Sulphate Ammoniaonly. Large capacity, best qualities and quick shipments. 





No. 8 LINDE COMPRESSOR 


100 TONS CAPACITY. 


= THE FRED. W. WOLF CO. 


560 North Halsted Street, GHIGAGO, ILL., U. S. A. 


FOR ICE FACTORIES, COLD STORAGE HOUSES, 
BREWERIES AND PACKING HOUSES . . 


CORRESPONDENCE 
SOLICITED: 2. 





OVER 1300 MACHINES IN ACTUAL OPERATION. 






A ine ‘; ee fee 


ee hee Pate 
a A ee Te eon 


GHICAGO: 


UNCLE SAM AND REFRIGERATION. 


CENTRAL BRANCH, NATIONAL HOME FOR DISABLED VOLUNTEER 
SOLDIERS—HISTORICAL FACTS—THE COMMISSARY DEPART- 
MENT AND ITS REFRIGERATING PLANT ERECTED BY 


W. P. CALLAHAN & CO., DAYTON, OHIO. 


Gen. U. S. Grant, in his incomparable ‘‘ Memoirs,”’ 
in a note to Chap. VII, tells us that General Winfield 
Scott was’the father of the Soldiers’ Home. It had been 
a favorite idea of his for many years before the war with 
Mexico to have such a home, patterned after the Hofe/ 
des Invalides, of Paris, or other European homes, and 
in his reports to the secretary of war he frequently 
it, When, 


recommended but never got a hearing. 


ee sey Gol BE } 


‘ 
i 
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$2.00 PER ANNUM. 


“Central Branch, National Home for Disabled Volunteer 
Soldiers,”’ ‘“« National 
Home,” at Washington city, and is the outcome of the 
necessity for such institutions felt after the close of the 


is nominally a branch of the 


civil war of thirty years ago. Seven such homes were 


ultimately established by the general government, in 
locations from Maine to California, and others have been 
erected by the individual states for the care of their own 
veterans; but of them all, not excepting that at the 
national capital, the Central Branch near Dayton is, per- 
haps, the most famous, as well as the largest, containing 
about 6,oo0of the 13,000 or 14,000 veterans found in the 
seven nationalhomes. The ‘‘home” at Camp Chase was 


originally founded by the state of Ohio, but in 1867 was 





CENTRAL BRANCH, NATIONAL HOME FOR 


GENERAL VIEW, 


however, he had conquered Mexico, he made assessments 
on several of the larger towns, in proportion to their 
ability to pay, and in this way, and by the sale of cap- 
tured government tobacco and stores, realized the sum 
of $220,000. About one-half of this sum was given to 
the rank and file in Mexico, to the wounded, etc., 
After that war was over, 


leav- 
ing $118,000 undisposed of. 
Gen. Scott applied to have this money, which had never 
been turned into the treasury of the United States, 
expended in establishing the home for soldiers which he 
had previously recommended. It was so applied, and 
the fund became the foundation of the Soldiers’ Home at 
Washington city, and also one at Harrodsburgh, Ky., 
though the latter was but little used, and was sold many 
years ago. 

The institution commonly called «* Soldiers’ 
Home,” near Dayton, Ohio, whose official name is the 


the 


DISABLED VOLUNTEER SOLDIERS, NEAR DAYTON, 
LOOKING WEST, 


OHIO. 


FROM NEAR MAIN ENTRANCE, 

formally transferred to the ‘‘Board of Trustees of 
National Homes,” and the site relocated near Dayton, the 
grounds on which it stands containing 640 acres. At 


first the barracks and mess hall were of wood,and accom- 
modated about 600 veterans, but as the years rolled 
round, the wooden buildings were replaced by larger 
permanent structures of brick and stone,and the grounds 
transformed and beautified by the landscape gardener 
into the magnificent estate whose rare beauty is indicated 
by the illustration above. 

The ‘‘ home ” faces east, our view having been taken 
approaching the entrance to the grounds, showing in the 
distance the noble buildings crowning the hill on which 
they stand. Near the main entrance is Big Lake, a 
lovely artificial sheet of water covering eleven acres, con- 
nected on the west with three smaller lakes. North of 


the lake are the postoffice and greenhouses ; further west 
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the famous flower gardens, the conservatory and grotto ; 
while in the distance stand (beginning at the right) the 
hospital, hotel, church, memorial hall, headquarters, 
barracks, stand pipe, etc. 

In addition to barracks for the soldiers, the home 
has, of course, its officers’ quarters, its water works, 
postoffice and property building; its church for religious 
services, and memorial hall in which theatrical and other 
entertainments are given; its libraries and amusement 
hall for games; its workshops of many kinds, a fire de- 
partment, etc., as well as hotel and restaurant for tran- 
sient guests, and a store for the convenience of mem- 
bers, the profits of which provide reading matter, 
amusements, etc.; its hospital for invalids and its ceme- 
tery for the dead. 

The commissary, however, is, perhaps, the most in- 
teresting and important department at the home, cer- 
tainly for the purposes of the present article, for it re- 


quires an enormous quantity of food to serve three 


(JANUARY, 1892, 


(string), per day, 50 bush.; onions,54 bush.; green peas, 
per day, 80 bush.; potatoes, per day, 50 bush ; dried 
apples, per day, 375 lbs.; cucumbers, per,day, 120 doz. ; 
fresh fish, one meal every two weeks, 2,850 lbs.; cran- 
berries, Christmas, 720 qts.; turkey, Thanksgiving, 4,438 
lbs.; celery, holidays, 205 doz.; butter, per day, 550 lbs. ; 
coffee, 260 lbs. per day, 1,300 gal.; milk, per day, 265 
gal.; ham, per meal, 2,850 lbs.; sugar, per day,550 lbs.; 
crackers, per day, 230 lbs.; eggs, per day, 124 doz.; 
beans (Lima), per day, 350 lbs.; Irish stew,one day each 
week,700 gal.; onions (green), bunches, 340doz.; beets, 
per day, twenty-five bush.; prunes, per day, 400 lbs.; 
green corn, per day, 405 doz.; squashes, per day, 158 
doz.; mutton, weekly, 3,000 lbs.; oysters, Christmas, 
ninety-five gal.; oranges, holidays, 500 doz.; lager beer. 
forty bbls. daily. 

Necessarily the quantity of food supplies stored at — 
the home must be enormous, stores being laid in to 
last not only for a day, but for weeks and even months, and 





VIEW OF 


COMMISSARY BUILDING, ICE TANK AND ENGINE 


HOUSE. 


FOUR COMPARTMENTS IN COMMISSARY BUILDING 


ARE REFRIGERATED BY W. P. CALLAHAN & CO.’S 50-TON MACHINE, 


meals a day to 5,000 or 6,000 men. The farm produces 
a large part of the vegetables consumed, but other sup- 


The bill 


of fare includes meat and potatoes twice a day, vegeta- 


plies are purchased by competitive bidding. 


bles at dinner, and bread, butter and coffee or tea at all 
meals, with pastry and cakes daily, while on feast days, 
Thanksgiving, Christmas, etc., few hotels serve a more 
elaborate or The kitchens are enor- 


toothsome meal. 


mous, the cooking being done by steam, while the bake 


shop 


employs twenty-one bakers, who make 3,000 


pounds of bread daily, besides innumerable pies and 
cakes. Some idea of the enormous quantity of food 
consumed may be had from the following official state- 
ment of the consumption of food at the institution: 
Bread, per day,2,550 lbs.; beef (fresh), per day 2,500 
lbs.; tea, 55 lbs. per day, 600 gal.; biscuits, per meal, 
615 lbs.; cheese, per day, 200 lbs.; cakes, per day, 750 


lbs.; pies, per day, 2,520; beans (navy), 600 Ibs.; beans 


some means had to be adopted not only to store food 
but to refrigerate the perishable supplies. Early last 
spring, therefore, after the completion of the commis- 
sary building (a view of which is shown above), a 
building over 400 feet long, erected at a cost of $75,000, 
bids for a 50-ton refrigerating machine were advertised 
for, the specifications for which called for a machine to 
refrigerate the following apartments : 


(1.) A beer cellar containing 15,000 cu. ft.; distance 
from ice machine room, 560 ft. 
(2.) Kitchen storage at mess hall, containing 4,000 


ft.; distance from ice machine room, 625 ft. 


(3-) 
distance from ice machine room, 270 ft. 


Commissary storage, containing 15,000 cu. ft.; 


All apartments were required to have a temperature 
of 38°. i 
twelve tons of ice daily in a run of ten hours, with 
a steam pressure of not more than fifty pounds—all 


The machine was also required to make 


ber 
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machinery to be erected in a room twenty-six feet 
square. 

Competition was very active, as all refrigerating ma- 
chine builders were anxious to construct a machine for 
the United States government; and five bids were pre- 
sented from leading manufacturers. After due deliber- 
ation, the contract was awarded to W. P. Callahan & 
Co., Dayton, Ohio. It may be said here that the ma- 
chine after completion was paid for in cash and is doing 
all the work guaranteed, and even more, during a run 
of seven consecutive hours, instead of ten, as specified, 
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Gn 


diagram on page 14, the buildings or rooms refrigerated 
are widely separated, requiring great lengths of circulat- 
ing brine pipes,and necessitating a very superior quality 
of insulation in order to obtain the full refrigerative value 
of the brine. The manner of constructing the pipe con- 
duits is shown in the lower diagram on the same _ page, 
in connection with the diagram on page 15, showing the 
cork insulation. The dimensions of timbers used in the 
conduit walls and outer still air spaces is fully shown in 
the diagram, page 15, which sketch also shows the body 
of cork surrounding the flow and return brine pipes, with 





INTERIOR OF ENGINE ROOM, SHOWING W. P. CALLAHAN & CO.’S 50-TON REFRIGERATING MACHINE, 


ERECTED FOR THE 


and, as the cuts of refrigerated rooms on pages 16 and 
17 will show, in several of the cold rooms only one-half 
of the coils are turned on. 

W. P. Callahan & Co.’s machine (shown above) 
is a compression machine with two vertical single-acting 
pumps and one horizontal engine with Corliss valve 
gear. They are built under M. Dennedy’s patents, and 
all of their machines in operation are giving perfect sat- 
isfaction. 

‘THE GENERAL PLAN OF CONSTRUCTION AND INSULATION, 

The problems encountered in the installation of the 
plant were by no means simple. As will be seen by the 


U. S. GOVERNMENT, 


two inches of granulated cork between the 2'%-inch 
pipes and three inches between the pipes and walls of 
the inner conduit. This construction, while in a meas- 
ure apparently elaborate, is comparatively cheap, espe- 
cially when considered in connection with its insulating 
value, which is very high. * Granulated cork in such a 
conduit is particularly desirable, from the fact that it 
excludes moisture,and never settles into a compact body, 
but retains its elasticity so as to completely fill the con- 
duit, even after long use, as perfectly as when originally 
laid, while its non-conductive quality is unsurpassed by 
any other substance of relative cost practicable for such 
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purpose. In this case the insulating material was furnished 
by B. G. Dodge, Lancaster, Pa. 
THE ENGINE ROOM. 
In order to make the circuit of the brine pipes, the 
visitor would start at the engine room, an interior view 


of which we give on page 13, showing the splendid ma- 
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THE ICE TANK. 


The ice tank adjoins the engine room, brine pipes 
being conducted through a cork insulated conduit, 49% 
feet long, from the engine room to the tank. Ice is 
made in cans, twelve tons of clear, pure ice being pulled 
daily, the machine running from six to ten hours per 
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chine built by Messrs. Callahan & Co. Its proportions 
at once impress the spectator with their beauty, while 
the machinist cannot fail to note the perfect workman- 
ship displayed in every part of the construction. Every 
device for the guidance or convenience of the engineer 
is in use, while the machine, running at full speed, is so 
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day. The tank faces the street, and the ice is loaded 
into wagons directly from the tank for distribution 
through the home. The brine tanks and other sheet 
iron work in connection with the plant generally, were 
furnished by the Miami Valley Boiler Works, of Dayton, 
Ohio. 
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— Brine Circulating Pipe at National Soldiers Home — | | 


| 


steady and free from jar that a coin will stand on edge 
on the steam chest without being thrown down. The 
machine is in charge of Thos. Evans, chief engineer, 
who also has charge of the entire system of steam 
heating, water works, gas plant, etc., and who says that 
the refrigerating machine is a source of less trouble and 
annoyance than any one other of the numerous mechan- 
ical contrivances he has to look after, 





THE HOSPITAL. 

Following the brine pipe to the commissary build- 
ing, and noting the details of construction indicated in 
the diagram on page 14, we find the only uncompleted 
feature of the entire plant at the bend, where the brine 
pipe is closed by a two-and-one-half-inch valve, permit- 
ting an extension of the lateral pipe to the hospital, as 
indicated, This building stands several hundred feet to 


ont Bese Ly 
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the right, but will eventually have mechanical refriger- 
ation wherever needed, from the present plant, the pipes 
being conducted thither by the same system of conduits, 
with cork insulation, as now in use in the completed 
sections of the plant. 


REPRIGEKA BION =: 15 


insulation is so perfect that, as will be seen by the pic- 
tures, in at least two of the rooms the full capacity of 
the cooling pipes is not required, yet the desired tem- 
perature is fully maintained, while the rooms themselves 
are perfectly dry, pure and sweet—so much so, that one 





MESS HALL, 


NEW ADDITION ON’ RIGHT NOT SHOWN. 


CELLARS OF BOTH BUILDINGS REFRIGERATED. 


DISTANCE FROM MACHINE, 649 DEE Ls 


THE BUILDING AND ‘MESS HALL, 


The commissary building stands (on the pipe line) 


COMMISSARY 


411 feet distant from the ice machine. This beau- 
tiful structure is shown on page 12. It has four 


is tempted by the delicious coolness and cleanliness of 
the rooms, and the sight of the toothsome viands crowded 
into them, to sit down there and then and ‘fill up.” 

The main mess hall is shown above, though with- 


out the new addition. Thecellars 
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of both buildings are refriger- 
ated, the distance from the ma- 
chine being 649 feet. In the main 
building there are dining rooms 
in both stories, but with the new 
the 
veterans will be required to climb 


addition in use none of 


to the second story for their 
meals. Here, asin the commis- 
sary building, though the dis- 
tance from the machine is 238 
feet greater, the refrigeration is 
accomphshed in as thoroughly 
satisfactory manner. 
THE BEER HALL. 

The beer hall is 667 feet dis- 
tant from the machine, and is 
one of the interesting features of 


the home. Considering that there 
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YL hit thts are about 6,000 menat the home, 


the consumption of the ‘‘amber 
liquid’”’ is very moderate, yet 
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SECTIONAL VIEW OF BRINE PIPE SHOWING CORK INSULATION, 


refrigerated apartments, pictures of three of which we 
show on pages 16 and 17—compartments for dressed 
meat, for cut meats, and for milk, butter, etc. Not- 
withstanding the extreme distance from the tank, the 


—— 


it amounts to forty barrels per 
day. It is a new feature on the grounds, and was 
designed to furnish a mild liquor to the members of 
the home on the grounds, and remove the temptation 


formerly held out to them of hanging around and drinking 


10 


to excess at the innumerable low gr« 


outside the grounds, which used to be a disgrace to the 





REFRIGERATED DRESSED MEAT COMPARTMENT IN COMMISSARY BUILDING, 
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segeries and dives 


DISTANCE FROM MACHINE, 4II FEET. 


home and to the city of Dayton itself. 

certain specified times each day, and 
served over its bar. It is the exclu- 
sive privilege of the members, no 


civilians being allowed within its 
walls, nor officers of the home, except 
those directly concerned with its 


management. Individuals, of course, 
pay for the beer they consume, but 
with a special coin struck for that 
purpose, obtainable from the commis- 
sary, and no ‘‘ treating’ is permitted 
under any circumstances; and it is 
noticeable that since the introduction 
on the grounds of this ‘‘ canteen,” 
drunkenness by members of the home 
has practically disappeared. 

The refrigeration of the beer cellar 
is Shown on page 17, while both cel- 
lar and bar are provided with every 
appliance for keeping and rapidly 
serving the beer in the highest degree 
of perfection, several brands of beer 
being always on draught to suit the 
preference of the veteran consumers. 


With the 


and the pictures which we have repro- 


very complete diagrams 
duced from photographs made ex- 
pressly for this article, we think our 
readers will have obtained a quite 
comprehensive idea of the character 
of this fine refrigerating plant, which 
is, in some respects, one of the most 
interesting and perfect we have yet 
seen. Its usefulness can hardly be 
overestimated, while its construction 


develops new possibilities in refrige 


It is open only at 
only lager beer is 





REFRIGERATED CUT MEAT 
DISTANCI 


generally not only 


ration, but makes 
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it a model brine plant where complex conditions of 
distribution are required. 


This improvement to the commis- 
sary department, enabling it to safely 
store large quantities of rations of all 
kinds, and also for manufacturing on 
the grounds the great quantities of 
ice consumed in the hospital, the bar- 
racks, and others of the many build- 
ings located on the estate, makes the 
home complete in itself—a city of 
considerable size and one of wonder- 
ful beauty, with its own farm and 
dairy with products valued at $26,000, 
retail store, gas and water works, 
workshops doing $313,590 worth of 
business, etc., and even its own 
money, for copper coins of various 
denominations have been struck for 
the sole use of the home’s members, 
and ‘‘good” nowhere else. And 
notwithstanding the many years that 
have elapsed since the close of the 
civil war, the number of members is 
constantly increasing, as old age and 
the infirmities of age creep over the 
survivors ; and it was estimated in 
1884, by a committee of the lower 


house of congress, that the maximum number of bene- 
ficiaries of the national homes would not be reached 


COMPARTMENT IN COMMISSARY BUILDING, 
FROM MACHINE, qII FEET, 


earlier than 1895, or three years hence. The wisdom of 
the introduction of the ice machine and refrigerating 
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apparatus even at the late date of 1891, will, 
therefore, be apparent to all. 

Its introduction is further evidence, also, 
if it were needed, of the enlightened char- 
acter of the management and government of 
the home, which has always aimed at the 
highest efficiency of all executive and me- 
chanical methods to add to the comfort of 
the members of the home, at the same time 
keeping in mind all the elements of a true 
economy in detail. How well the manage- 
ment have succeeded is attested by the fact 
that although the very best in subsistence 
that the market affords is furnished the men, 
the system is so perfect that the total average 
expense in the home for the year past, in- 
cluding clothing, was a little less than $121 
per man, the grand total expended for sub- 
sistence having been $328,000. 

The Central Home has had five governors. 
The first was Major E. E. Tracy, appointed 
in 1867. He was succeeded by General T. 
Ingraham, who in turn was followed by Colo- 





nel E. F. Brown, January 1, 1869. Colonel 
Brown remained in charge until October 1, 
1880, when he was appointed Inspector-Gen- 
eral of the National Homes for Disabled Vol- 
unteer Soldiers, being succeeded as governor 
by General M. R. Patrick. Governor Patrick 
retained this position until his death, which 
occurred July 27, 1888. After the death of 
General Patrick, Colonel Jerome B. Thomas, 
who had served as treasurer and _ second 





officer of the home since its inception, was 


appointed governor. REFRIGERATED MILK AND BUTTER COMPARTMENT, COMMISSARY BUILDING. 
DISTANCE FROM MACHINE, 4II FEET. 





REFRIGERATED BEER COOLER UNDER BEER HALL, DISTANCE FROM MACHINE, 667 FEET, 
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The Board of 
Managers, consisting of fourteen members, viz.: The 
President of the U. S., the Chief Justice, the Secretary 
of War, ex-officiis; General William B. Franklin, Presi- 
dent, Connecticut; General William J. Sewell, First 
Vice-President, New Jersey; General Martin T. McMa- 
hon, Secretary, New York City; General John C. Black, 
Illinois; General Francis Fessenden, Maine; Major 
George W. Steele, Indiana; Colonel John L. Mitchell, 
Wisconsin; General James Barnett, Ohio; General A. 


The other officers are as follows: 


L. Pearson, Pennsylvania; Major E. N. Morrill, Kansas; 
Major George H. Bonebrake, California. The officers 
of the Central Branch, National Home, directly in charge, 
are: Colonel J. b. Thomas; Treasurer, 
Major Milton McCoy; Secretary, Major M. F. Watson; 


Commissary of Subsistence and Quartermaster, Captain 


Governor, 


James C. Michie; Adjutant, Major Carl Berlin; Surgeon, 
Dr. F. H. Patton; Chaplain, Rev. J. W. Lerch; Matron, 
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‘war.’ It may be that to recoup themselves for ‘* war 


expenditures ’’ such an increase may be necessary ; but 


, 


whether an immediate ‘‘ declaration of peace”’ and a 
suspension of ‘‘ war expenditures,” with strictly fair 
prices to the consumer all through both winter and sum- 
mer, would not be a better course, is a thought respect- 
fully suggested to the belligerants. We 
of a war of any kind that paid any one—except the 
neutrals who pocket the expenses incurred by the oppo- 


sing forces. 


never heard 


Tue much-talked-of Leiter building, corner State and 
Van Buren streets, Chicago, now being prepared for the 
retail house of Seigel, Cooper & Co., will contain two 
refrigerating machines of a new pattern, made by the 
Hercules Iron Works, which will not only refrigerate the 
meat chambers, but also cool the water used for drinking 
purposes throughout the immense building,as well as all 





BEER HALL, NATIONAL HOME FOR DISABLED VOLUNTEER SOLDIERS, DAYTON, OHIO. 


Mrs. E. L. Miller; First Assistant Surgeon, Dr. Will- 
iam H. Negley; Second Assistant Surgeon, Dr. Star- 
ling Wilcox. 


THE citizens of Mobile, Ala., are enjoying the 
luxury of a ‘‘ war” between the Mobile and the Con- 
sumers’ ice companies, and during the past month have 
been buying ice at ro cents per hundred. Just how the 


war originated is immaterial. One party accuses the 
other of cutting the former’s price to secure the trade of 
the Armour Packing Co., who use large quantities of ice 
in their local cooler. For that cut, retaliation, of course, 
was made, and the underpinning of prices fell out—to 
remain out until both companies shall have wasted a good 
deal of money before coming to their senses again. 
Meantime tickets are selling ad /7b. at 25 cents, which are 
being purchased heavily by speculators who will use 
them next season at face value, no matter how high 
the price goes next summer ; for both companies predict 


higher prices for the coming season in spite ofthe present 


DISTANCE FROM MACHINE, 667 FEET. 


the soda water used during the hot season. This ma- 
chine will not only cool the water, but will have special 
machinery newly designed by the ‘‘ Hercules ” works for 
filtering and clarifying the water, so that in the glass it 
will be a pure, soft, clear water, absolutely free from all 
disease germs. 





Tuis is a good time of year to repair and repaint 
delivery wagons. Wagons, wheels especially, should be 
repainted every year to keep them in shape and to avoid 
the expense of resetting tires. Take off the wheels and 
lay them ona bench and paint the upper side, allowing 
the paint to work in between the felloe andtire. By the 
time all four are treated the first will be dry enough to 
turn over for painting on the other side. Laying them 
down is much better than painting with the wheel on the 


wagon. 


Tue Charleston (Ill.) Ice Manufacturing and Cold 
Storage Co. has been incorporated by C. A. Dehaven 
and others; capital $8,000, 


SelGE 
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ARTIFICIAL REFRIGERATION. 
A CHRONOLOGICAL STUDY OF ITS DEVELOPMENT—THE ICE MAKING 
MACHINE OF CH. A. SEELEY—SOME FURTHER DEVICES 
AND NEW REFRIGERANTS PROPOSED. 


By AUGUSTE J. Rossi, B. S., C. E. 


(Continued from December issue, page 329.\ 

The use of a volatile liquid as a mode of producing 
cold by mechanical evaporation and compression of its 
vapors having proved its efficacy by the working in 
Europe, and especially in Kngland, of the ether ma- 
chines on a large scale, 
it was to be expected that 
the attention of inventors cold water i 
would be directed to the 
use of volatile liquids 
other than ether, in appa- 


ratuses more or less differ- 


ace 4 a 
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fied gas ammonia ina special apparatus; and, later on, 
we find patents covering the use of other volatile liquids, 
such as chloride of methyl (Vincent), methylomine (A. 
Mihl), trimethylamine (Tellier), etc. 

METHOD OF CH. A. SEELEY. 

The year 1871 affords us an example of the direct ap- 
plication of the experiment made by Faraday with 
chloride of silver saturated with ammonia gas (fourth 
method mentioned). Ch. A. Seeley patented a small 
machine in which, for the chloride of silver of Faraday, 
he substituted calcium chloride (much cheaper) as an 
absorbent of the same gas. 

The saturated chloride of calcium is introduced in 
the closed strong metallic vessel or generator 4 (Fig.6), 
provided with coils //, in which, through the pipes P?, 
can be admitted, at the proper stages of the operation, 
either steam or cold water. This vessel 4 is connected 
by the pipes 44 with a coil condenser C' placed in the 


vessel JY, in which water is made to circulate around the 


h 








ent, according to the spe- act yf” B P 
Q 
cial requirements of each BY 
liquid, but, of course, pre- csi 
senting the same general $4 
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of petroleum, suchas naph- outlet 


tha, rhigolen, etc., gener- y 
ally known as petroleum 

ethers; and T. T. S. Lowe 
for the use of liquefied car- 
bonic acid. It was soon followed, in 18€9, by the patent of 
Ch. Tellier, of France, for the use of methylic ether, 
and, in the same year, by those of Tait, Gesner and. 
later on (1877), of Pictet for the use of liquefied sul- 
phurous dioxide, commonly known as sulphurous acid, 
the gas produced by the combustion of sulphur in the 
air; in 1870, by that of said Tellier for the use of lique- 


L¥ Wet hod (C.A.Seebey . 
Usorplion by a Solid Pig 6. 


coil C, steam being admitted in the coils // by opening 
the cock in pipe 7 and closing the cock in pipe /”, the 
gas ammonia is expelled by heat from the calcium 
chloride, and the gas given off under pressure passes 
through BA in 


the combined action of the pressure and of the cooling. 


the coil C, when it is liquefied by 


The liquefied ammonia of coil C is then allowed to flow 
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through pipe 4 in a metallic box 4, or refrigerator, prop- 
erly insulated, and of which the sides form a rectangular 
channel, asshownin figures. The vessels VV contain- 
ing the water to be frozen are placed in this box, which 
is filled with an uncongealable brine. When the lque- 
fied gas ammonia has filled to the proper height the 
rectangular channel 4, the steam is turned off by closing 
the valve in ? and the cold water admitted in the coils 
FF by opening the valve in 7’. The chloride of cal- 
cium of the vessel 4 being thus cooled, its power of ab- 
sorption of ammonia gas is restored, and if a communi- 
cation is then established between the freezing box 6 
and the vessel 4 by opening cock /, the liquefied am- 
monia evaporates spontaneously, and its vapors, passing 
through pipes 4, are reabsorbed as fast as formed by 
the cooled chloride of calcium contained in 4. An in- 
tense cold is thereby produced in 4, which being trans- 
mitted by contact with the sides of 4 to the brine of the 
box freezes ultimately the water of the molds VVV. 
The operation is of course intermittent, and the produc- 
tion of ice limited to small quantities. 
FURTHER DEVICES AND REFRIGERANTS. 

As time proceeded we see, following the develop- 
ment of chemical and mechanical sciences, new liquids 
proposed, new devices, new dispositions patented, but 
all relating to the classes of machines previously de- 
scribed, and not involving any new principles of refrig- 
eration; in fact, all bearing on air machines, volatile 
liquid or chemical machines, absorption machines. 

In 1879 we find an application on a commercial scale 
of the property possessed by certain salts to produce a 
great lowering of temperature by being mixed with pow- 


(5th method.) Eli L. Rankin pat- 


ented a special contrivance for the construction and 


dered ice or snow. 


maintenance of skating rinks. Many other dispositions 


have been based on the same principle, though intended. 


for different applications, such as the cooling of cellars, 
vats, etc., butas they all suppose the use of the natural 
product—ice—the very product, or its equivalent, which 
artificial refrigeration intends to supply, we can only 
history of arti- 
ficial refrigeration, and merely as illustrating an appli- 


give them a passing mention in a 
cation of another physical law of matter. 

In 1880, we find the application of a somewhat new 
(T. du Motay & Rossi.) It 
refers to this class of machines working with volatile 
liquids (ether and others) by mechanical exhaustion and 
compression of their vapors. 


principle to refrigeration. 


In this kind of machines, 
as we have seen, the vapors of the chemical are com- 
pressed to such an extent by a mechanical device that, be- 
ing forced into the vessel called the condenser, cooled by 
a circulation of water, they return therein to the liquid 
state, re-forming the original liquid. There exists for 
each volatile liquid a certain pressure, corresponding to 
a certain temperature of the cooling water, at which 
their vapors can be liquefied. The greater this tem- 
perature, the greater also is the pressure required; and 
the mechanical power necessary to compress the vapor 
to this pressure bears obviously a defined relation to the 
extent of that pressure, whatever might be the cooling 
effect obtained. The more volatile a liquid is, that is, 
the lower is its boiling point below that of water, the 
greater also is the pressure required to liquefy its vapors 
at a given temperature; for instance, that of the circulat- 


ing water of a condenser. In this system, the refrig- 
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erating agent is a compound volatile liquid, obtained by 
causing a volatile liquid, such as sulphuric ether, for 
instance, having a boiling point somewhere near go° F., 
to chemically absorb the vapors of a much more volatile 
liquid for which it has affinity, and with which it is not 
chemically incompatible, such as sulphurous dioxide, 
ammonia, or carbonic acid, as the case might be—gases 
which, being liquefied under pressure, furnish liquids 
having boiling points much below that of the freezing 
point of water.* 

Were such a compound liquid used in an ice machine 
of the type alluded to, working by exhaustion and com- 
pression of the vapors, it can be seen that the vapors of 
both the constituents will be given off under the ex- 
hausting action of the pump, just as was the case 
with a simple liquid; but when the compression of these 
mixed vapors in the condenser by the subsequent action 
of the pump will take place, the vapors being at the 
same time cooled by the circulating water of the con- 
denser, the /ess volatile of the components (the ether, 
for instance) will necessarily be liquefied frst in the 
condenser at the mnimum pressure, and, there and 
then, absorbing by chemical affinity the xon-condensed 
vapors of the more volatile liquid, will prevent the pres- 
sure in this vessel from rising to that degree which would 
have been required to lhquefy the vapors of the more 
volatile liquid, if used alone, at the temperature of the 
condensing water. In other words, the power of chemi- 
cal affinity was intended to accomplish in part the work 
performed by the mechanical compression. In subse- 
quent patents, sulphurous dioxide, lquefied under pres- 
sure and confined in a strong vessel, was used as an ab- 
sorbent, and carbonic acid as the absorbed gas. (A. J. 
Rossi, 1886.) In others, the refrigerating agent was 
even composed of three volatile liquids—ether, sulphur- 
ous oxide and carbonic acid (A. J. Rossi, 1885)— 
but the principle involved was the same as in the pre- 
The machines used to carry this method 
being exactly of the same kind as those used for simple 


ceding case. 


liquids, we have not to mention them. 
(TO BE CONTINUED.) 





THE Consumers’ Ice Co., of Chester, Pa., seem to 
have been quite successful in their efforts to improve 
their artesian well by exploding a dynamite cartridge at 
its bottom, 450 feet below the surface. As noted in Ick 
AND REFRIGERATION last month, such experiments, in 
certain localities, at least, are attended with much dan- 
ger, the explosions having been known to have ruined 
wells instead of improving their flow. In the case of the 
the well, after having been 
cleared of debris, has since yielded a steady flow of sixty 


Consumers Co., however, 


gallons per minute of clear, cold water,and is apparently 
a perfect success. 


Tuer usual Christmas train of poultry for Boston from 
Smith’s Falls, Perth, Brockville, Almonte and Carleton 
Place, Canada, consisted of twelve cars, containing over 
100 tons of poultry, valued at about $26,000. 


* Referring to the observations we have had occasion to make on this 
subject, at the beginning of this examination, we will recall the fact that 
the boiling point of a liquid does not imply the idea that this liquid cannot 
and does not give vapor to a certain extent at temperatures much below 
this point, as it is the case with water itself, as we have seen, in certain 
The boiling point of a liquid is the temperature at which it 
would vaporize completely and rapidly if the proper heat were furnished 
and at the atmospheric pressure, the phenomena being accompanied by the 
peculiar circumstances attending the * 
tions. 


conditions. 


ebullition of water” in these condi- 
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PIPE LINE REFRIGERATION. 


AN INTERESTING RESUME OF WHAT THE STREET 


FRIGERATION COMPANIES AT ST. 


PIPE: LINE RE- 
LOUIS AND DENVER ARE 
DOING, AND HOW THEY Do IT. 


ANY of the present readers of 

Ice AND REFRIGERATION will 
doubtless remember an article 
in the July number of this 
journal, describing the method 
of laying mains and supplying 
service in the system of refrig- 
erating by street mains from a 
central station, as established 
TTT 


Great progress has been made 


Louis and Denver. 





in this branch of ‘‘the frigid 


oP] 


art,” and in the two cities mentioned the system has 
apparently come to stay. 

The adaptation of the methods of piping and service 
connections used in large packing houses and breweries 
to the multifarious demands of the almost countless va- 
rieties of service required by small consumers is in itself 
a branch of the art, the development of which is of fas- 
cinating interest to one acquainted with the business of 
mechanical refrigeration. The curious problems in the 
line of special adaptation that are daily presented to the 
pipe line engineer, are a constant call on his resources 
and ingenuity. General lines of procedure are, of 
course, evolved, and almost insensibly general terms are 
creeping into use, many of which are the outcome of the 
analogy between the refrigerating service and the elec- 
trical service. 

The general character of the distribution of the two 
services is the same—a cycle of flow from the machine 
around through the mains and back again to the ma- 
chine, developing commercial results at required points, 
electricity producing light or power at the lamp or mo- 
tor, and the refrigerating service taking up heat (popu- 
larly, producing cold) in the refrigerators or wherever 
the expansion pipingis placed. As in electrical practice, 
the refrigerator, or expansion piping, is connected in 
‘‘multiple’’ between the liquid line and the vapor line, 
or several boxes may be connected in ‘‘ series” between 
the difference of ‘‘ potential” (¢. ¢., pressure) of the high 
pressure liquid and the low pressure vapor pipes. 
Wherever, as in a restaurant or hotel, several boxes are 
near together, they are run in ‘‘series” in order to save 
connections 
several boxes are run from one expansion valve. 


and expansion piping; that is to say, 
li) @xe 
pansion piping from one box to the other is exposed to 
the outer air for a short distance, it is simply covered 
with a high-class non-conductor of heat. The tempera- 
ture of the last box has, then, only to be considered in 
regulating the feed. The temperature of the intermedi- 
ate boxes is approximated by apportioning the proper 
amount of expansion piping to the size of the box, and 
the refinement of temperature adjustment is accomphshed 
by regulating the size of the openings of the circulating 
flues. Wherever possible, short expansion circuits are 
avoided, but where unavoidable the automatic appli- 
ances for controlling the flow come into play. 

The St. Louis Automatic Refrigerating Co. have laid 


mains on Second and Third, Market, Elm and Walnut 
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streets, and on Sixth street (one of the principal business 
The 


principal consumers of refrigeration along the lines of 


Streets or the) city) irom’ Elm to Olive streets. 


these mains are already fitted up with the service, and 
others are being connected up as rapidly as possible. 
The methods employed in adapting the service to the 
conditions existing at each consumer’s refrigerator may 
be described. 

The company takes refrigerators as it finds them. It 
does not ask that a refrigerator be built for the service, 
but fits the service to the refrigerator. For example, the 


large provision and meat boxes in the Laclede hotel 
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are all arranged in a general way, as shown in the cross- 
section illustration. No carpenter work was necessary 
to adapt them to the piping system, as the expansion 
piping was simply placed on the wall and top of the ice 
bunker, leaving the space formerly occupied by ice en- 
The bar and kitchen 
‘Dive 


method of circulation used when the boxes were refrig- 


tirely clear for storage of goods. 
boxes are also fitted in the same general manner. 


erated with ice remains practically unchanged. 
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Some non-residents have a left-handed manner of 
speaking of St. Louis as ‘‘the place where ‘Tony 
Faust’s’ is.” This resort of the disciples of Gambrinus 


and Epicurus is very thoroughly equipped with the 


to 
to 


service of the refrigerating company. The large beer 
vault, lunch and counter boxes and meat refrigerators 
have been piped for over a year. A novel feature here 
is the champagne boxes, a cross-section of which is 
illustrated. 
cases, put together in the form of revolving casters. 


The 


cooling pipes run through this brine, holding it at any 


The bottles are placed in galvanized iron 
These casters are partially immersed in brine. 


desired In this way the champagne is 


quickly and thoroughly cooled—‘‘ frapped ” if desired— 


temperature. 


The large 


The 


and the various brands easily kept separate. 
meat box at this establishment is also illustrated. 
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FAUST S MEAT BOX 


old galvanized iron ice bunker for use of cracked ice and 
salt is left in position and utilized for storage purposes. 
The expansion coil runs down the middle of the box, 
inclosed on each side with circulating bulkheads, so that 
air is drawn in at the top, and drops out at the bottom 
of the coil, insuring perfect and rapid movement of all 
The bulkheads 


on the outside help to form the meat racks. 


of the air in the boxes over the piping. 


At Barr’s dry goods store, on the corner of Sixth and 
Olive streets, an interesting adaptation of the service is 
in operation. This is a large establishment, and its cus- 
tomers consume a considerable amount of ice water. In 
the bottom of a large tank a box coil is placed, contain- 
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WATER cooLen AT BAR'S” 


This 


piping is connected to the city water mains at one end, 


ing a considerable amount of galvanized piping. 
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and outlets at the cold water taps on the floor above. 
The water is, therefore, drawn at city pressure, and has 
to be cooled during its passage through the box coil. 
To eliminate all danger of freezing up the water in the 
coil, it is submerged about a foot deep in water con- 
tained in the tank. The expansion piping is placed just 
When the expansion 
valve is opened ice forms on the piping, making, in the 


under the surface of this water. 


course of a few hours, a solid cake of ice about five or 
This reduces the temperature of the 
water surrounding the box coil to a low point (from 36° 
to 40°), and so cools the city water on its way to the 
taps. The ice is never allowed to reach the water coils 
and freeze them up. This method of water cooling is 
well adapted to office buildings, where it is perfectly 
feasible to send cold water to each floor or to each room, 
if desired. 

At the Southern hotel is an example of piping in 
‘‘series.”” In the basement of the hotel are three large 
refrigerators, with only a short distance between them. 
These refrigerators are supplied from a single feed valve, 
the expansion piping running continuously from one box 
to the other. In the first two refrigerators the piping is 
thoroughly cased in circulating bulkheads, and is frosted 
all the time for its full length through the box. The 
drip pan at the bottom of the circulator is hinged on one 
side, and serves as a door, or air valve, to regulate the 


six inches thick. 





ARRANGEMENT AT SOUTHERN HOTEL 


amount of circulation in the manner illustrated. The 
regulation of temperature in the first two boxes is made 
by raising or lowering the pan, and so diminishing or 
The third, or last, box 
in the series is regulated by the feed of ammonia. 

On Market street a café is cooled in summer, in the 
manner described in a previous issue of this journal, to 


increasing the flow of cold air. 


any desired temperature below the warm outside atmos 
phere, and it is interesting to note that the same piping 
that produced the cold is now utilized for steam heating 
A large amount of this kind 
The 


show window of this café, or ‘‘Ice Palace,” as it is 


purposes for the winter. 
of business is in prospect for the coming summer. 
called, presents a novel feature. A tight galvanized 
iron box about one inch deep is laid on insulating ma- 
terial. This box, or hollow plate, is filled with strong 
brine, which has the expansion piping running through 
it. The surface of the galvanized iron is thus rendered 
intensely cold, and in the course of a short time a thick 
On this 
white bed of snow is arranged the daily window display 


coating of frost accumulates on the surface. 
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of game and fish. Above this display expansion piping 
is bent in the form of letters, so that the owner’s name 
appears in the form of pure white frost. Another curi- 


It con- 


ous box is to be seen in a Third street saloon. 


winbow AT "TCE PALACE” 
tains four compartments. In the first, a solid block of 
ice is formed, which is chipped out as needed with an 
Water is 
poured in from time to time to take the place of ice 


ice-pick, furnishing cracked ice for bar use. 


chipped out. The water soon freezes, thus keeping up 


the ice supply. The second compartment is used for a 
bottle cooler, and the third contains water reduced to a 


’ 


temperature of about 35°,in which ‘‘steins”’ and glasses 


are cooled. The fourth and lower section is a refrig- 


erator, used for storing material for the lunch counter. 


COMBINATION FOR 104 MAKING. 
BOTTLE, GLASS te PROVISION COOLER 





Along the mains of the Colorado Automatic Refriger- 
ating Co., of Denver, which employs the same system, 
are seen many interesting features. At the Denver Club 
the refrigerators are all supplied with this service, includ- 
ing freezers for game and fish. This club is also sup- 
plied with apparatus for freezing water in carafes for 
table use,a promising branch of the service. They also 
have a miniature ice factory,except that the power comes 
from the street mains instead of from a local machine. 
They have a regular brine tank with fifty-pound cans, 
from which all the ice used in the club is taken. A 
similar service is also given to other customers who need 
considerable ice to crack up. 

The A. Booth Packing Co. have two large freezers 


supplied by this system, where salmon, trout and all 
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kinds of fresh fish are frozen at a temperature of about 
10° Fahrenheit, and after being frozen are kept at a tem- 
The Denver Fish Co. have three 
freezers of about 5,000 cubic feet capacity, operated in the 


perature of about 20°. 


same way. The Windsor hotel is also thoroughly equipped 
with the service. A striking feature here is the arrange- 
ment behind the bar, the entire ‘‘ working table ” being 
supplied with the ammonia piping. Bottles constantly 
in use are placed in cases open at the top and immersed 
in brine. Champagne coolers are also provided. 

These examples serve to illustrate some of the many 
interesting features of a service that seems destined to be 
an important feature in the refrigerating business. In 
both St. Louis and Denver extensive additions are being 
At the latter 


point, machinery is now being placed in position, increas- 


made to the central plants and pipe lines. 


ing the plant by an additional cooling capacity equal 
A similar 
increase of capacity has been recently completed in St. 


to the meltage of 1too tons of ice daily. 


Louis, and active preparations are going on in that city 
to build a new central station of about 500'tons daily 
capacity,and to extend the mains so as to cover the main 
eastern business portion of the city. 

AN EXHILARATING FLUID. 

Free ammonia played high jinks on Lake street this 
morning, said a Chicago evening paper recently. <A 
carboy of the pungent stuff came to grief before the Old 
Salamander drug house, and in a second the sidewalk in 
front of the store was flooded with the liquid. 

A cadaverous cur with fond visions of thanksgiving 
bones and scraps before him happened along just as the 
ammonia burst from the broken carboy. His inquisitive 
nose investigated the innocent looking stream ; there 
was a quick yelp of pained surprise, a beautiful demon- 
stration of retrograde celerity, and with his fore paws 
clutching the ambient atmosphere and his hind legs 
doing an aerial double shuffle, the shampooed canine 
fled toward Clark street. 

A curious dray horse standing before the store saw 
the stream flowing toward the gutter, and put his nose 
into the business. There was a snort, a rise in the air, 
a series of blurting coughs, and the horse lit out for 
fresh air with a teamster of unlimited vocabulary run- 
ning after him. 

The fumes of the ammonia were wafted for blocks, 
and Lake street for a time resembled a rendezvous for 
hay fever aristocrats. The gentle car horses sniffed the 
exhilarating odor,and the Lake street cars bowled along 
as if they were ona kite track ; while a weary North-sider 


; 


feebly suggested, ‘‘ Put a little on the cable.” 


Tue growth of the California orange trade since the 
adoption of refrigerator cars for carrying the fruit east a 
few years ago, is well indicated by the recent publication 
in the Citrograph, of the complete returns of shipments 
(1890-91) from the six counties comprising South Cali- 
fornia. 
or 4,593 cars, which does not include 20,904 boxes, or 


The returns show shipments,of 1,312,099 boxes, 
702 cars, of lemons. The season before (1889~-g0), only 
2,849 cars were shipped. Los Angeles is the banner 
county, having shipped 632,071 boxes, or 2,212 cars, 
with San Bernardino county second, with 487,882 boxes, 
or 1,708 cars, 
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WORKING WITH AMMONIA. 
IN WHICH ICE MACHINES ARE THE PROCESS OF REFRIGERATION 
CARRIED ON IN THE BEST WAY—AN INQUIRY INTO THE 
THEORETICAL AND ECONOMICAL CONDITIONS. 


By A. SoRGE, MECHANICAL ENGINEER. 


A short time ago the writer of these lines had occa- 
sion to compare the state of the ice machine industry of 
America with that of Germany ; and he found some sur- 
prising and interesting points, which are, however, in 
complete harmony with the differences that may be ob- 
served in industry generally, of the two countries, 
namely: The largest and most magnificent plants in 
America ; the most perfect and economical plants in 
Europe. 
richness of natural resources and plenteousness of avail- 
able capital here in America; and the abundance of 
hand work and scarcity of natural resources in the Old 
Country. 

Although you may not often find in this country such 
large plants as those of Anheuser-Busch, St. Louis, or 
Swift & Co., Chicago, plants of 150 to 200 tons are not 
unusual; but in Europe plants of even the latter 
size are seldom seen. On the other hand, you find even 
in the smallest engine rooms of the Old Country, only 
first-class engines, with the most exactly working valve 
gear, and generally with condensation; and this, too, 
even in those countries where operators have what we 
would call in America, very expensive cooling water. 
There you may often find the most ingenious installa- 
And as 


to the ice machines themselves, you may observe every- 


tions for the purpose of saving cooling water. 


where that operators endeavor to get only the most per- 
This 
effort has caused in late years the most scientific and ex- 
act tests of different systems of ice 


fect, and those which work most economically. 


machines—tests 
which show that the most popular systems of Europe 
are indeed the best : The compression machines working 
Now it is true that you find in the Old 


Country only two kinds of ammonia machines, viz.: 


with ammonia. 






SY AT AGA. 


These facts, or conditions, are caused by the’ 
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Absorption machines and compression machines work- 
ing with humid vapor. Those machines which are 
most popular in this country, the machines working 
find in Eu- 


rope at all, although efforts have been made to intro- 
It is the purpose of 


with overheated vapor, you do not 
duce them there without success. 
these lines to show theoretically the difference between 
these three kinds of ammonia machines. 

It is necessary to say only a few words about the ab- 
sorption machines, as there are but few persons that are 
not convinced of the inferiority of these machines as 
against the compression machines. In the former ma- 
chines the process of carrying on the work is, as is 
known, the following: In a boiler filled with highly im- 
pregnated ammoniacal water, the ammonia gas is driven 
out by heating the water to a rather high temperature. 
This heating causes a high pressure of the gas, which 
pressure, in connection with the cooling water of the 
condenser, liquefies the ammonia. In the same way as 
in the other machines, this liquid ammonia evaporates 
in the refrigerator; but instead of being sucked by a 
pump (the compressor), the evaporated ammonia is 
removed by being absorbed by the same water from 
which it had been driven out at the beginning of the 
process. To make possible this absorption, the water 
must be cooled down from that high temperature to a far 
lower one, and this causes a considerably higher con- 
sumption of cooling water than in compression machines. 
Besides this quantity these machines need the same 
water the other systems need in the ammonia condenser. 
And, secondly, this new formed ammonia water must be 
again heated to drive out the gas; and as the quantity 
of water is about twenty-five pounds for each pound of gas 
it has absorbed, one readily sees that a considerable loss 
of heat is caused by this heating of the absorbing water. 
You will notice that this amount of heat by no means cor- 
responds to the work needed for the compression ma- 
chines; thereto corresponds only that amount of heat 
which is used in the absorption machines to heat the 
ammonia itself, and to give to it the pressure needed 
for liquefying it. Besides, there is still another loss 
in the absorption machines, caused by the fact that 
you cannot utilize the expansive power of the steam 
as you do in the steam motors of other systems. So 
there is no doubt that these absorption machines are 
not apt to compete with the other ammonia systems, es- 
pecially as the compression machines are much more 
easily operated. But it must not be forgotten that the 
absorption machines played a very important part in the 
development of the ice machine, although their day of 
general usefulness is now past. 
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Before going on to examine which of the two kinds 
of compression machines is the best—the 
working with humid vapor, or those working with over- 


machines 


heated vapor in the compressor—we must first explain 
what a ‘‘humid vapor”’ is, and what is an ‘‘ overheated 
vapor.”” Both are gaseous substances, originated from a 
liquid; but the ‘‘humid,” or, as they are also called, ‘‘sat- 
urated vapors,” are still in connection, or mixed, with the 
originating liquid, the overheated vapors are not in such 
connection. Both kinds meet together in a state which 
we call ‘‘just dry.” For instance, if youhave ina steam 
boiler actively boiling water, then you will get in the 
steam dome a mixture of steam and water. This we 
call ‘‘humid, or wet, vapor.’”’ But if you cease adding 
heat the movement of the water will cease, and all the 
minute drops of water which are mixed with the vapor 
will fall down to the water till the vapor contains no 
water, but is really only steam, which we now call ‘just 


” 


saturated.”’ or, as we can also say, ‘‘just dry,” vapor. 
If you now separate this vapor completely from the 
water, the vapor, of course, will not change its state ; 
but if you heat it, it will do so, and then it is called 
‘“‘overheated vapor.” If you should heat this ovér- 
heated vapor exceedingly high, then it would become 
more and more a ‘‘gas’’; that is to say, the same as, for 


Although 


and ‘‘gas”’ have no essential difference, we must make this 


example, is oxygen. “overheated vapor” 
distinction, as their physical attributes are different. 
The different gases have their boiling point at many 
different temperatures; and so you find, at the ordi- 
nary temperature, gases and overheated vapors, as well 
as humid vapors and fluids, and a great many substances 
can easily be brought into four states, as we have seen 
to be the case with water. So it is also with the am- 
monia used in an ice machine, where it takes the con- 
dition of fluid, of humid 
vapor, but never does it reach the state of gas. 


and of overheated 
(We 


scarcely find to-day’ any ice machine working with gas, 


vapor, 


as those machines have great disadvantages, as you will 
likely learn from the old machines working with atmos- 
pheric air. ) 

These three kinds of gas differ in their relations of 
pressure, temperature and volume; and that is of the 
highest importance in considering the theory of ice 
As I intend to speak in these lines only 


of ammonia machines, 


machines. 
and as these machines never 
work with what we called just now ‘‘ gases,” I will ex- 
amine the mentioned relations for humid and for over- 
heated vapors of ammonia; and will do it in the follow- 
ing results of the researches of Prof. Zeuner, who 
examined this subject in the most exact and clearest 
manner in his work ‘‘ Technische Thermodynamik.”* In 
his theories and researches, Prof. Zeuner based his cal- 
the researches and 


culations experiments of 


Ledoux, and especially of Regnault. 


upon 
Of course, this is 
not the place to give an enumeration of Zeuner’s theories, 
and we must restrict ourselves to giving the results only, 
All the 


following formulas are given by Zeuner ; but as Zeuner 


leaving it to the reader to study the book itself. 


gave them all for metrical values, we have changed them 
so as to use them directly with the units in use here in 


America. 





** Technische Thermodyuamik.’” Von Dr, Gustav Zener, 


Verlag you Arthur Felix. 1887 and 1890, 


Leipzig: 
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Now let us consider at first the saturated vapors of 
which we find the most important characteristics in the 
the fact that the pressure of the gas only depends on the 
temperature, and not on the volume. Zeuner gave for 
all saturated vapors the formula: 

log. p =a—b ko+ cha (7) 

For any figure on the right side of this equation he 
gave for several substances values foundin an empirical 
way. For ammonia these values are: 


a& = 3.84388 } 
log. b k* — 0.374744—0.001946 t - (2) 
chi=0 \ 


Here, as in all formulas of this writing / is the abso- 
lute pressure of the vapor in pounds per square inch 
(that is, the pressure above vacuum), and ¢ is the tem- 
perature in Fahrenheit degrees. In using this formula, 
we have an easy way to find the pressures for each tem- 
perature. 

Other values needed for our examination are the fol- 
lowing: 

Every substance needs for its evaporation a certain 
amount of thermal units, the latent heat of evaporation, 
of which one part is used for surmounting the exterior 
resistance. This part is found: 

D pu = 52,094+0.07773 t—o 0001305 t? (3) 

PD is the value ;3,, and ¢ are the same as in (1) 
and (2), and wz is the difference of the volume z of 1 |b. 
of saturated gas and of the volume w of 1 lb. of liquid 
at the temperature 7, both volumes in cubic feet: 

u=U—w (4) 

The other part of the latent heat is used for enlarging 

the amount of the thermal units of the temperature / 





against the corresponding value of the liquid. This we 
call interior latent heat, and we find it 
2=532.56—0.55319 t—0.002488 t? (5) 
Both parts give the total latent heat ~ 
r=cz+D pu (6) 


These three values D fu, z and+y, give the number 
of thermal units, and refer to 1 lb. In explaining the 
value w we called the volume of 1 lb. of quid w and 
the volume of 1 lb. saturated vapor 7. The reciprocal 
values give us the weight of 1 cubic foot of hquid (¢) 
and of 1 cubic foot saturated gas (7), both in pounds. 

As to the value of gand w, Zeuner supposes them to be 
invariable with the temperature—a supposition that will 
be sufficient for our practical purposes, as the changes 
are only exceedingly small ones. We do the same, and 
take Zeuner’s values: 

W@W = 0.0256 VUE =39.07 (7) 

If we have in 1 lb. x lbs. saturated vapor and (s-x) 
lbs. humidity, then for two different states of the vapor 
the relation existing is: 

Ga ae eT 
Se a eee (8) 
es 1 


2 1 
In this equation 7’ is the absolute temperature (the 





temperature ¢ of the Fahrenheit thermometer + 459.5°), 
ris the latent heat of evaporation, and y is a value found 


on the formula 


V = 7.8146 + 0.004654 t — 2.93543 log. T (9) 
At last we have the formula 
V=2vu+w (ro) 


And if we now still keep in mind that the specific 


heat of ammonia vapor at constant pressure is: 


Cp = 0.5048 ) 
and the same at constant volume; - (rr) 
fy = 0.3913 \ 
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and that the specific heat of liquid ammonia is found 


in the formula: 

c= 0.8634 + 0.004654 t (72) 
then we have all the bases for our following examina- 
tions. For some other examinations, which are not in 
the sphere of our present purpose, we use still the con- 
the for- 


ception of ‘‘heat of liquid” which we find in 


mula: 
g = 0.86351 t+ 0 002326 t* 
For overheated vapors the relation between pressure, 


(73) 


temperature and volume is given in the equation: 
pu= 0.0663 i, — 0.7450 po 3665 (7g) 

7 and p having the same signification as above, and 
2 being now the volume of 1 lb. overheated vapor. 
For two different states of the gas, we have the relation: 
LT he | 
—_— ual ate (75) 
TS A) 


All these formulas form the basis for the examina- 
tion of the processes in our ammonia compression ice 


0.2442 


| 
\ 


machines. 

Every one knows that in these machines the task of 
the compressor is to give to the evaporated gas the high 
pressure which is necessary, in connection with the in- 
The lquid so 
formed goes from the condenser to the refrigerator, in 


fluence of the cooling water to liquefy it. 
order to evaporate again. This quantity of liquid am- 
monia is regulated by means of a valve, and this regula- 
tion depends on the amount of ammonia the compressor 
sucks from the refrigerator. Of course upon this suc- 
tion capacity of the compressor depends the amount of 
liquid that evaporates in the refrigerator. Now you can 
readily see that you can regulate your valve in such a 
way that you can let pass just the same quantity of 
liquid which evaporates in the refrigerator. In this 
case, the gas entering the compressor will be ‘just sat- 
urated.”’ 


evaporates in the refrigerator than corresponds to the 


If you throttle your valve more, then less gas 
capacity of the compressor. In this case, there takes 
place in the refrigerator, not only an evaporation, but 
also an expansion; and the result is that the compressor 
is entered by an overheated vapor; or, as we will now 
say, according to the use in practical life, overheated 
‘gas.’ But your regulating valve can be opened still 
more, as in the first case, and then you will have an 
abundance of liquid entering the refrigerator that can- 
not evaporate. This liquid will, if the machine is in 
regular working, remain liquid, and make the vapor, or 
gas, entering the compressor, a humid one. 

I scarcely think that there are ice machines working 
according to the second way; but there are some machines 
in which the gas coming from the refrigerator is heated 
by the cooling water that is going to the condenser. In 
this case, indeed, you will have an overheated gas en- 
tering the compressor; but this working seems to be the 
worst, as the heat the gas needs for expansion is not 


taken from the substances to be cooled. The justifica- 
tion that in these machines the cooling water for the con- 
denser is cooled, and therefore the pressure in the con- 


denser, which is given by the quantity and temperature 


of the cooling water, will become a lower one, is a 
thoroughly false one; for the heat taken from the cooling 
water passes into the ammonia, and, instead of remain- 
ing in the cooling water, comes back to it in the conden- 
ser after having only augmented the power needed for 


the compression in the compressor. 
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So I need only speak of those compressors sucking 
‘‘humid” gasand those sucking ‘‘just saturated ”’ gas; and 
the more so, as every one who wishes to learn the same 
for ‘‘overheated” gases can find it by using the formulas 
above given. 

Now, let us consider an ice machine at one time 
sucking a humid gas and then a just saturated one, 
with all apparatus, including the compressor, and all the 
temperatures and pressures, being the same; and this 
machine we will examine under the supposition of cer- 


tain values by using the formulas above given. Sup- 
pose— 
The temperature in the refrigerator, ¢, — ¢-F. 
os ST ** ** condenser, ¢, + 86°F (76) 


oe 


capacity of the compressor Q 5 cubic feet, 

and I suppose that the valves have no influence upon 
the pressure; that is to say, that the pressures in the 
suction pipe and in the discharge pipe are the same as 
in the compressor. In using the formulas (1) and (2) 
we find 

The pressure ie the refrigerator, p, 27.03 lbs. (77) 

s oe ** ** condenser, ~, 170.80 lbs, 

In the machines working with humid gas, we chose 
the humidity of the sucked gas in such a way that the 
gas, at the end of the compression period is just satu- 
rated (and we can do it by corresponding throttling of 
the regulating valve); then we know that the temper- 
ature of this gas must be the same as in the condenser, 
as in both the gas is saturated and has the same pres- 
sure. For the two temperatures ¢, = —¢° and 
t, =+ 86°, we find in using formulas (3), (4) and 
p= 


Uj = I0.270 (Uj —— Tolg 


Si — TO. 2 0 OO = VIS AO) (78) 
and if wenow keep in mind that 
T\ 459-3 —4=455-5  12= 459-51 80=545-5 (79) 
we can figure out from (9) 
Wl == 10.0075), — Core (20) 


Now we just claimed that in working with humid gas 
it shall be just dry saturated at the end of the compres- 
sion period ; that will say that 

Bea, (27) 

Then we find in using formula (8) the needed humid- 
ity of the sucked gas (the gas at the beginning of the 
compression) 

X {=0.8933 
These two values, +, and.xv,, now give us the volume 
which one pound gas takes in the two states; and we 
find with (10) 
V,=9.200 cb. ft. V.=1.840 cb. ft. (23) 
Above Il supposed the capacity of the compressor to be 
O.,=5 cb. ft. (24) 

As this is the volume of the sucked quantity of gas 
which we had to compress to the condenser pressure, we 
see clearly that if Q, is the volume of the gas at the end 
of the compression, the equation must be : 


(22) 


; QO,.V, 
O,:Q,=V,:V, 0,= V, (25) 
therefore, 
.840 iy te 
O,=5.7 =7.000 cb. ft. 
S25 200 000 cb. f (25a) 


In the same way we can figure out pressure, humid- 
ity and volume for all other temperatures between — 4° 
and +86° ; and if we construct a diagram by taking for 
the different temperatures the volumes as abscisses and 
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the pressures as ordinates, we get an exact representa- 
tion of the compression curve. In this way we found 


the curve ¢ ¢ of diagram below: 
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Of course, every compressor has a clearance which 1s, 
in the beginning of the suction period, filled up with gas 
of the compressed state. If, now, the piston goes back, 
this gas will at first expand to the pressure in the refrig- 
erator, and only after this gas has reached this pressure, 
will the suction valve open. So we see the bad influence 


of the clearance. The expansion curve can be figured 


out in the same way as that of the compression. The 
clearance is supposed to be 
M»=0.020, (26) 
You may easily find the value of the expanded gas— 
fe ee =0.5 cb. ft. (27) 


In the same way you can find all other periods of 
the curve 4 fof the diagram. 

Up to this time I supposed the wall of the com- 
pressor and the piston to be without influence, but, of 
course, both will be heated in the compression period; 
and if the piston, at the next stroke goes back, the new 
gas entering from the refrigerator will be heated. To 
tell the amount of this heating is not possible at present, 
as we do not know completely all corresponding circum- 
stances, although Zeuner and others have shown a way 
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to get the knowledge of these. For our purpose itis suf- 
ficient to make any supposition, and we will assume 
that the walls, etc., keep so much heat as is sufficient to 
heat the new gas to a temperature /,: 

t+ ty 


fee fg 
2 


(28) 


As the gas is humid, the pressure cannot change; 
therefore, all this heat can only be utilized vo evaporate 
a certain quantity of humidity, and this quantity is 
found as follows: 

We found above that in 1 lb. of gas at the begin- 
ning of the suction period had to beo.8933 per cent gas, 
and 1 — 0.8933 per cent humidity. The capacity of the 
In (23) that 
g.200 cubic feet have a weight of 1 lb.; therefore, the 


compressor is 5 cubic feet. we saw 


five cubic feet in the compressor have a weight of 





C= etal 0.5435 lbs. (29) 
9.200 
This is the total weight of gas and liquid. Accord- 
ing to x = 0.8933 the weight of the gas is 
G, = 0.5435 - 0.8933 = 0.4855 lbs. (30) 
and the weight of the liquid: 
Ly = 0.5435 — 0.4855 = 0.0580 lbs. (37) 


Now we supposed the heat contained in the cylinder 
walls from the compression period to be just enough to 


As we find 


with (12), the specific heat of liquid ammonia at —4°, 


heat this mixture of gas and liquid to 41°. 


(32) 
and as we knew from (11) the specific heat of ammonia 


c= 0.8448. 


gas at constant pressure, 
op = 0.5048, (72) 
we find the amount of thermal units represented in the 


heating of the gas, 


S$, = 0.4855 . 41. 0.5048 = 10.0484, (33) 
and for the liquid, 
So = 0.0580 . 41 . 0.8448 = 2.0089, (34) 
or 
S=S, + Sy = 12.0573, (35) 


With (3), (5) and (6), we find the latent heat of 
evaporation at —4°. 

Fi 5 OOS: 

If this figure, 586.5, 

units needed for the evaporation of r lb. liquid, the pro- 


(36) 


is the amount of thermal 


portion 


Ss 12.0573 
= = = 0.0206 lbs. 
r, 586.5 


gives us the number of pounds evaporated in conse- 





(37) 


quence of the influence of the cylinder walls and of the 
piston. They enter the compressor as liquid, and in 
this state their volume can be neglected, but after hav- 
ing evaporated, the volume of these 0.0206 Ibs. is 
found, using (18)— 
Vx = 0.0206 . 10.296 = 0.212 cb. ft. (38) 

It is obvious that the two volumes occupied by the 
gas expanded from the clearance and by the gas evapo- 
rated by the influence of the walls, etc., represent a loss 
of refrigerating capacity of the compressor, which, in- 
stead of sucking its whole contents, sucks only 


O!=0,—m, — Vs (39) 
In our example, instead of 5 cb. ft. are sucked only 
O! = 5 — 0.5 — 0,212 = 4.288 cb. ft. (39a) 
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Now we make the same calculation for the working 
with a gas just saturated when entering the compressor. 
We make the same supposition as above in (16) and 
(17), but in this case only the pressure of the gas is the 
same in the condenser and in the compressor at the end 
of the compression period; the temperature is different. 


We find it in the compressor with (15). In putting in 


T, = 455-5 Pi = 27.03 p2 = 170 80 
we find 
Lo een (go) 
or 
eae ae 
With this value, and with (14), we find 
Ve GOOLE (4r) 


The volume of the gas entering the cylinder we find, 
as this gas is just saturated, that will say «= 1, in us- 
ing the formulas (3) and (4), 

Bet a Os 200 Cay La (42) 
As these are the volume of 1 Ib. gas, the sucked 5 cu. 
ft. gas will have at the end of the compression period a 


value of 
5+ 2.500 





eee TACO wee (43) 


V7; 10.296 


Now we find, as the first result of our calculations, 


that the volume of the compressed overheated gas ts a larger 


one than that of humid gas; and as we can figure all the 
other temperatures and pressures between /, and fy, 
and as we will find them larger, as in the first case, and 
as the diagram you get with these volumes and press- 
ures represents the needed work for compression, this 
work is a larger one in dry gas machines than in humid gas 
machines. 

In the same way we can figure out the influence of 
the clearance. The volume of the gas which filled up 
this clearance at the end of the compression period will 
expand in the beginning of the suction period to the 
pressure in the refrigerator. Then its volume will be 
—corresponding to (27): 


0.02,0,. V; 


tt — =0:4i2 160i 


(44) 
V, 


In the same way we can find the other points of the 
expansion curve é v, and, if we compare this with that 
of the last case, we see that there the influence of the 
clearance is a little higher one. 

Now, we will examine the influence of the cylinder 
walls and of the piston, which, in this case, are much 
more heated than in the first. (Compare 7}, (19) and 
As with the difference between the tempera- 
tures of two differently temperated substances, the influ- 
ence of the higher temperature to the lower aug- 
ments, the influence of the cylinder walls will now 
probably be a greater one to the new gas than in the 
first case ; 


7, (40). ) 


but we suppose the same influence as above, 
and, therefore, we assume the new gas heated to the 
temperature 
Ath, 
ty — =125 
2 


(45) 


In the first case the corresponding heating was 


utilized for evaporating a certain quantity of humidity ; 
in this case, we have only just saturated gas, and that is 
adry gas. Therefore, the influence of the cylinder walls 
can be utilized only for augmenting the temperature of 


the sucked gas to the temperature 4.=125°. As dur- 
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ing the suction period the suction valve is open, the 
pressure in the suction part of the compressor must be 
the same as in the refrigerator, and the influence of the 
said heating can only be an enlarging of the volume. 
This enlarging we find again by means of the formula 
(14), which gives us for the temperature 4=125° and 
the pressure /,—27.03 lbs. the volume of 1 lb. gas: 
Vx =74.284 cb. fl. (46) 
In taking notice of (44) we see that the capacity of 
the compressor filled with new gas would only be, in 
consequence of the influence of the clearance 
O,1=0,—m ,=4-588 cb. ft. (46a) 
But instead of being filled up with gas of the weight of 
the refrigerator gas, for which we found in (42) 
0 —=Vi—TO200160. ts 
this volume is only filled up with gas of a state 
IP EVAN, Ih 
and this is the same as if gas of the state of the refrig- 
erator gas would only fill up a room 


(42) 


O,1.V,_ 4.588 . 10.296 , 
Vx Fea 255 ae 9307 1GO MN (47) 


Comparing this value with the value Q! found in 
(39a) we see, as second result of our calculations, that 
the machines with dry gas have a smaller suction capacity, 
and, therefore, also, a smaller refrigerating capacity than 
the others. 


OL 


Of course we must now have to figure out the com- 
pression curve for the gas of 4, =725° temperature in the 
beginning of compression; then, using 
formula (15), we find for this case as temperature, 


the again 


OSs (48) 
and with (14) the corresponding 
V .'=3.2941 cb, ft. (49) 


and, further, the volume of the compressed gas, instead 
of (43) 


oe Coates (50) 
In (43) we found 
O.=1.214 ch, ft. 
If we now construct in Fig. 1 with this value 


Q,!=7.153, and with the other values Q! belonging to 
the pressures between /, and /, the compression curve 
de, then in the surface deg we get the needed work 
represented; the surface dc ef gives us the correspond- 
ing work for humid gas, and the difference between both 
surfaces shows us the difference between the needed 
work in both kinds of machines. In our instance this 
difference is about 14 per cent; that is to say, the work 
needed in the compression machines with overheated gas ts 
larger than the work needed in the compression machines 
working with humid gas. 

In Fig. II and Fig. III you find represented the com- 
pressor with the losses caused in both cases by the in- 
fluence of the clearance and of the cylinder walls and 
the piston. But it is well to notice, that we had to make 
here a similar correction as we have made in getting the 
value Q,' and this would show that the sucked weight 
of gas is still a smaller one than we had found in (47). 
This, however, would carry us too far; for it would 
cause another correction of the value Q,'; and it would 
be unnecessary, as we only intended to show the princi- 
ple the two kind of machines are working with and as 
we do not know the real influence of walls and piston. 
So we represent in the unlined spaces of the Figs. II and 
III] only the values Q! as we have found them in ( 39a) 
and in (47), and then these spaces correspond to the 


po CBee: 
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suction capacity, or, which is the same thing, the refrig- 
erating capacity. As we found both these values for 
humid vapor machine, Q'—4.288 cubic feet, and for 
overheated vapor machines Q0!=3.307 cubic feet, we see 
that the refrigerating capacity of the latter is about 23 
per cent less than that of the first. 

Of course we by no means claim these two figures to 
represent the difference between the two kinds of ma- 
chines. They count only for the chosen instances, and 
upon the supposition of the said influence of the cylin- 
der walls. This influence, in fact, may be another one, 
but it is indisputable that it is, at all events, a greater 
one in machines with overheated gas than in the 
others, on account of the greater difference between 
the two temperatures. 

To reduce these disadvantages so far as possible, the 
dry gas machines are generally fitted up with a water 
jacket, but of course they do not succeed in avoiding the 
said disadvantages entirely, as you may judge from the 
exceedingly high temperature of the discharged gas, and 
from the fact that they do not cool the piston, which 
would be possible only by means of a very difficult con- 
struction. Besides, the cooling of the cylinder walls 
causes a rather complicated construction. 

As to the machine working in such a way that the 
compressor sucks not only dry gas, but overheated gas, 
it can be easily seen, in following the above enunciation, 
that their efficiency must be a still smaller one, for, in 
this case, both the temperature of the compressed gas, 
and the loss on account of the larger volume of 1 Ib. 
gasin the beginning of the compression period, must 
be augmented, compared with the machines sucking 
only just overheated gas. 

So we say that there can be no doubt that at the 
present state of the ice machine industry, the ammonia 
machines working with humid gas are the best. To 
give the amount of the difference between their effi- 
ciency and that of the others, would only be possible by 
making exact tests under exactly the same conditions—a 
The 


best way to do it would be to erect an establishment, 


task that can hardly be carried out in practical life. 


such as you find in Munich, Germany, where such tests 
are made only by animpartial and scientific commission, 
and in the United States there would be the very best 
opportunity to erect such an establishment at the World’s 
Fair. 

Such tests would surely show, and in a practical way 
also, what we have found in the preceding lines, ‘shat 
the only good and economical way to carry on the refrigera- 
tion process ts to work with humid gas in the compressor. 


Ir is not often, perhaps, that political honors are 
thrust upon the ‘‘ice man,” but when they come the 
recipient is supposed to be made happy and content; 
nevertheless Mr. Chas. H. Turner, formerly in the ice 
trade at New York, who has been made door keeper of 
the house of representatives at Washington, is said not to 
be happy—in fact, his life temporarily is a burden, and 
all because the ‘‘ boys with a pull” in New York are 
clamoring for all the minor offices at his disposal, and 
will not be put off with the statement that these berths 
are distributed among the states in proportion to the 
vote cast for the party in power. ‘‘See?’’ Mr. Turner 
has our sympathy in his predicament. 


AND REFRIGERATION® 29 


WHILE the bulk of Ontario eggs are now going to 
England, the provinces of New Brunswick, Prince Ed- 
ward’s Island and Nova Scotia are shipping largely to 
Boston, in spite of the duty of 5 cents per dozen. 
Prince Edward Island has shipped to Boston over 640,- 
ooo dozens by one steamship line alone, which is greatly 
in excess of the total shipments last year, and has also 
sent immense quantities by other steamship routes and 
by rail to the United States. 


Tue state Board of Trade of California has organized 
the California Foreign Market Co. the object of which is 
to introduce California fruits (fresh and dried), wines, 


etc., to the European markets. The first agency will 


be established this year in London, from which center 
‘*exploration’’ of the continental markets will be made, 
in order to point out to private enterprise the way to 
occupy the ground. 


NEW BOOKS. 

‘* EXPERIMENTS IN AERO-Dynamics.’’? By S. P. Langley. Wash- 
ington: 1891. Published by the Smithsonian Institute. 
Quarto, cloth, 115 pp. 

This volume is No. 801, of the Smithsonian Series, forming 
part of Vol. XXVII of the ‘t Smithsonian Contributions to Knowl- 
edge.” The object of this interesting memoir,the elaboration of 
which has claimed the author’s leisure time for several years, is 
to demonstrate experimentally certain propositions in aero-dy- 
namics which prove that such flight under proper direction is 
practicable. The author’s investigations have led to the result 
that mechanical sustentation of heavy bodies in the air, com- 
bined with very great speeds, is not only possible, but within 
the reach of the mechanical means we actually possess. The 
experiments and deductions of the author possess great interest. 
They are fully described and amply illustrated by fifteen large 
plates. 

‘“*ELECTRICAL RuLEs, TaBLEes, TESTS AND FoRMULa@.” By A. 
Jamieson. New York: The Industrial Publishing Co. 12mo, 
cloth, pp. 64. 

This little compilation, which is well illustrated, will be 
found a very convenient companion to all who have to deal 
with the practical application of electricity in its different as- 
pects, 


‘““THe PoLar PLANIMETER.”’ A manual. By Wm.Cox. 


m Paper, 
pp. 20. New York: Keuffel & Esser Co. 


NEW TRADE PUBLICATIONS. 

The United States Mineral Wool Co. has just issued a new 
pamphlet entitled,‘‘ The Uses of Mineral Wool in Architecture, 
Car Building and Steam Engineering.” The title expresses 
fully the nature of the contents, which will interest our readers, 
in view of the use of this material for insulating purposes. It is 
quite exhaustive in its discussions for a trade circular, and is 
fully illustrated. 

The Sulzer-Vogt Machine Co. has just issued an attractive 
catalogue of their ice making and other machinery, which con- 
tains not only full technical information touching their system 
of refrigerating and ice making machinery, but also detail 
views of actual installations, and auxiliary appliances for hand- 
ling ice in the factory, also a number of outline ground plans of 
ice making plants of all sizes, from three to six tons daily capac- 
ity, which of themselves will be found very useful by way of 
suggestion. A number of interior views of their works are also 
given. 


THE DAVID BOYLE BUSINESS SOLD. 

The Pennsylvania Iron Works Co., of Philadelphia, has con- 
cluded the purchase from the estate of the late David Boyle, of 
Chicago, of the entire ice machine business lately conducted by 
him. The Pennsylvania Iron Works Co. having possession of 
all drawings, patterns, etc., of the Boyle machines, and be- 
ing thoroughly conversant with this line of business, they are 
prepared to make repairs, or to build new plants entire; and in- 
vite correspondence from parties contemplating the purchase of 
ice making or refrigerating machinery, 
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ICY ITEMS. 


——Work began November 27 at Hellsboro, Tex., to sink 
a battery of deep wells for the ice factory. 
McCarthy Bros.’ ice house at Norford, Mass., was 
burned December 18; loss, $3,000; no insurance. 

——E. W. Morton has bought Nenney & Pardue’s ice works 
at McKenney, Tex., and will add bottling works. 

——The Consumers Ice Co., Chicago, are using the Illinois 
Metallic Packing Co.’s anti-friction metallic packing. 
The Pabst Brewing Co.’s ice plant at Guthrie, O. T., 
was burned December 22; loss, $20,000; it will be rebuilt. 
The Louisville Pipe Bending Co. recently shipped one 
lot of coils, containing one continuous length of over 800 feet. 


Arthur Oswald, of the Knickerbocker Ice Co., of Brook- 
lyn, was thrown from a wagon November 27 and _ seriously 
injured. 














The Alaska Refrigerator Works, recently removed to 
Muskegon, Mich., are working 200 hands, an increase of forty 
this season. 
The Confectionery and Ice Co. at Leonard, Tex., 
will erect a bottling works, having ordered the machinery in 
November. 

—Henri Reynaud and Adolphe Lapierre have formed a 
partnership as ice dealers at Montreal, Canada, under the name 
of Reynaud & Co. 


——The Glenwood Ice Co., Galesburg, certified to an in- 
crease of capital stock to $75,000, and to an enlargement of the 
objects of the company. 

On November 26 the premises of the Arctic Freezing 
Co., 120 West street, New York, were damaged by fire to the 
extent of $8,000 to $10,000. 

—The Pueblo (Colo. ) Ice and Cold Storage Co. on January 
1st resumes control of its retail tract which heretofore has been 
in the hands of other parties. 


—tThe directors of the Coryallis Cannery and Ice Co., Cor- 
vallis, Ore., have increased the capital stock to $30,000, most 
of which has already been taken. 

——The water famine in Brooklyn is so serious that the ice 
factories are frequently called on for ice to melt for water, both 
for drinking and lavatory purposes. 

——The Oakland Hotel, Chicago, has now running a dis- 
tilled-water plant, erected by the F. L. Galigher Co., which will 
supply the hotel with pure drinking water. 

—The Swedish Honduras Fruit Co., has been  incor- 
porated at Chicago; capital stock, $25,000; incorporators, C. 
Thunstrom, Frank L. Malmstedt and J. P. Pibistrom. 


——The El Paso Butter and Cheese Manufacturing Co. 
(Limited), has been incorporated at El Paso, Ill., capital stock, 
$5,500 ; incorporators, James A. Gilbert, A. D. Hopps and 
others. 

——The Fayetteville Ice Co., and Electric Light Co., both 
largely owned by H. K. Brown, J. H.Holmanand G. W. Morgan, 
have consolidated. The consolidated company will enlarge and 
improve both properties. 

——F, L. Ellis & Co., Hopkinsville, Ky., write that the 
reported burning of their ice factory is an error, a building used 
for beer storage being burned, not their factory, which is still 
running with unimpaired facilities. 

——The National Ammonia Co. recently shipped from Phila- 
delphia to England, in one lot, to one consumer, 125 cylinders of 
anhydrous ammonia, containing 14,000 pounds. This is be- 
lieved to be the largest single export order ever filled, and prob- 
ably the largest order ever filled for any individual consumer in 
one shipment. 


——An attempt, partially successful, was made December 
22 to blow up the pees of the People’s Ice Factory Co., at Bir- 
mingham, Ala. The perpetrator entered the building by a 
broken window, and placed a dynamite cartridge in the midst of 
the machinery. The explosion tore off the roof and damaged 
the machinery to the extent of several thousand dollars. No 
one was hurt. 

It has been the custom for the past five years for the 
various ice companies in Boston to turn over their spare horses 
to the fire department at this season, with permission to use them 
for their wintering. Recently about fifty of these horses were 
turned over. Horses which go to the fire house stables in the 
fall in poor condition always come out in the spring in perfect 
shape. This arrangement is perfect for both sides, as the fire 
department need extra horses in the winter, while the ice men 
want their extras in the warm weather. 











| —The Cochran-Oler Ice Co., of Baltimore, have leased the 
ice plants of F. W. Ayer & Co., in Brewer, Me., for a term of 
years, and will commence to operate there the coming winter 
The company has a plant on the Kennebec river, where they 
harvest and ship annually 80,000 tons of ice, besides buying quite 
a number of thousand tons from other companies on that river 
They have for several years had contracts with some of the ice 
companies on the Kennebec but deem it to their advantage to 
lease a plant on the Penobscot. The houses in Brewer will be 
filled to their utmost capacity and operations will begin early. 
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MINOR LEGAL NOTES. 


—tThe Ely Coal, Ice and Bottling Co., of Ely, Minn., has 
made an assignment. 

—The sheriff of New York, November 25, received an at- 
tachment for $18,287 against the Consolidated Ice Machine Co., 
of Chicago, in favor of the George F. Blake Manufacturing Co. 


—tThe Paris Ice Manufacturing and Cold Storage Co., 
Paris, Ky., was sold by.an officer of court, December g, for 
$13,405 to John A. Hall, of Covington. The plant was erected 
one year ago by Geo. W. Seiler, at a cost of $40,000, who made 
an assignment in September last. 


—A settlement has been effected in the case of Joseph 
Brindley, of East Dedham, Mass., against the People’s Ice Co., 
of Boston and Dedham. Brindley was injured at the time the 
defendant’s ice house fell, in 1885, at Wigwam Pond, Dedham. 
By the terms of the settlement he receives $4,500. 


The Missouri Refrigerator and Manufacturing Co., of 
St. Louis, has made an assignment to the Union Trust Co.; 
assets, $35,000; liabilities, $18,000. It is believed a satisfactory 
settlement will be made with the creditors, so that the company 
may resume business, which is valuable and profitable. 


The jury on the case of Geo. W. Hazel v. The Fostoria 
Cold Storage Co., Fostoria, Ohio, gave the plaintiff $3,500 dam- 
ages. The suit was to recover for damages received while the 
plaintiff was working as a carpenter on buildings of the com- 
pany January 25, 1889. The company was sued for $20,000, It is 
thought that the company will carry the case up on error. 

The Gate City Ice Co., Omaha, Neb., has sued the Crys- 
tal Ice Co., same place,for $2,500. The plaintiff alleges that the 
Crystal company agreed to furnish 1,500 tons of ice of a certain 
thickness and clearness, and that $500 was put up to bind the 
bargain. But when the Crystal began shipping the ice it was 
found not to be six inches thick, and not clear and wholesome, 
A petition signed by a majority of the trustees of the 
Monitor Ice Co., of Albany, N. Y., bas been filed, asking for a 
dissolution of the concern. The capital stock is $60,000, which 
was paid for the property, plant, good will and business of a 
preceding company. The debts are $5,440.89, while the stock 
effects and other property are not valued at more than $3,559-go. 
Barrington King, of Albany, has been appointed temporary re- 
ceiver. 














The Consolidated Ice Machine Co. estate, valued at 
$500,000, that has been subject to insolvency proceedings in the 
county court at Chicago, since October, 1890, will soon be settled. 
One of the largest creditors was John Featherstone’s Sons Co., 
holding a claim for machinery furnished. December to this 
account was settled, and Judge Scales entered an order allowing 
the creditor $86,000. The assignee has on hand some $300,000 
worth of contested claims due the insolvent, and he will ask to 
sell them at public auction. 


—Edward L. Thomas, of Rochester, N. Y., has sued the 
Vacuum Oil Co. to recover $50,o00damages alleged to have been 
caused to his ice plant by refuse from the oil company’s factory. 
He alleges that the water of the Genesee river, which flowed 
over and covered his premises, used to be of a pure and whole- 
some quality, and fit for the manufacture of ice. Now the 
refuse oils, naphtha, gasoline, tar, and other oils and filthy sub- 
stances that flow from the oil factory pollute the water, he says, 
so that the ice produced is unfit for use, and unsalable. 


December 21 Judge Collins appointed Charles G, Per- 
kins receiver for the Inter-State Cooling Co., of Chicago, upon a 
creditor’s bill brought by James McGregor, to recover judgment 
for $1,153. The officers of the company state that the trouble 
is in their inability to collect accounts due, and that nearly all 
the liabilities have been paid by the officers personally, there 
not being to exceed $11,000 of indebtedness outside of these 
moneys advanced bythem. The receiver will be able in a short 
time, it is said, to realize on the assets more than enough to pay 
all indebtedness. 


—tThe decision of the United States supreme court in the 
New Orleans water works case will have a very important effect 
on nearly all the industries in that city. The state granted the 
New Orleans Water Works Co. a monopoly of selling river 
water in New Orleans. The company interpreted this to mean 
a monopoly to lay pipes to the river and drain water therefrom, 
and when the Southern Brewery and the ice works laid their pipes 
and secured river water in this way,the water works company in- 
terfered and sued them, claiming that they had no right to do so. 
This claim affected nearly every factory in New Orleans, for it 
cut them off from water, and the charges of the company supply- 
ing it were very high. Several other attempts have been aaa 
to secure a supply of water from other sources, and artesian 
wells were sunk with some success; but none of these plans gave 
complete satisfaction, and it seemed very hard that in a city like 
New Orleans, with the greatest river in the world flowing by its 
doors, its numerous factories should be prevented from availing 
themselves of an opportunity to get the water they needed. 
The decision, while it maintains the monopoly of the water 
works company to sellthe river water, denies the monopoly of 
the river, and allows other companies to lay pipes there and 
supply themselves from it. A large number of them will do so, 
and willinthis way secure the water they so greatly need. The 
decision will have the effect of concentrating the factories on 
the river front. 
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BOUND VOLUMES. 
The publishers of Ice aNnp REFRIGERATION have on 
hand a few complete bound sets of Vol. I of this paper, 
which will be sold at $5 per copy, bound in half Mo- 
rocco, or $4 per volume, bound in half leather. Those of 
our readers who wish to bind their own copies may send 
them to this office, where they will be bound in half 


Morocco at $4 per volume, or $3 1n half leather, the 


sender paying charges (express) both ways. The pub- 
lishers can no longer furnish complete sets of back num- 
bers, the editions for several months having been en- 
tirely exhausted, while the number of bound sets at 
above prices is limited to a few dozen copies, so that 
those who desire complete sets must order them at once. 
This is the only way that a complete file of the paper 


can ever be obtained. 


OUR “WANT” COLUMN. 
The attention of the reader is called to our ‘‘ Want 
and for Sale ”’ usefulness to 


our patrons can hardly be overestimated as a medium for 


column, which for general 
obtaining help or situations, or for buying or selling sec- 
ond-hand machinery. Ick aNpD REFRIGERATION has now 
so large a circulation in all parts of the country, and has 
become so thoroughly and completely recognized as the 
only organ par excellence for communicating with indi- 
viduals or firms comprising the ice and refrigerating 
industry of America—not to say the world, this being 
the only journal of its kind in the world, in any lan- 
guage—that an ‘‘ad-let” inserted in that column is al- 
most certain to reach the person desired and to accom- 
plish the purpose of the advertiser. The terms for such 
advertisements are low; and we can advise our readers 
to use the column whenever they have wants to meet 
which can reasonably be expected to be filled by such 


method. 


AFTER SIX MONTHS. 

The gentlemen whose esteemed favors are mentioned 
below have all been readers of IcrE 
since its establishment six months ago. What they have 
to say of the impression the paper has made upon them 
during that time is the more gratifying to the editors and 
publishers because it is a judgment expressed after 


AND. REFRIGERATION 


receiving and reading a series of numbers, and not an 
evidence of a gratification induced by the finding of 
something of interest in asingle number. The publishers 
have aimed to make every number perfect in itself, 
and that each succeeding one should be equal tothe best 
that had preceded it ; 


to know that the readers of the six numbers thus far 


and it is a source of satisfaction 


issued are pleased with the work done by us as a whole. 
[Bow Linc GREEN ICE Co., Bowling Green, Ky.] 

We most cheerfully send you our check for Ice anp REFRIG- 

ERATION one year. It has been worth many dollars to us. No ice 


factory can afford to do without it. 
{[PascaGouLa Ick Co.,, Scranton, Miss. ]} 


We inclose $2 for Ice AND REFRIGERATION one year, One 
piece of information alone, gleaned from the sample copy sent 
us, saved us the subscription price many times over ; and we do 
not see how any one in the ice business can afford to be without 
your publication. 

[JoHn H. Wautz, Engineer THOMASVILLE Ick Co., Thomasville, Ga. | 

You will find inclosed $2 for subscription to IcE anp ReE- 
FRIGERATION. I like the paper ‘‘all O. K.” It has been ‘“‘a 
dandy ” for me. I am engineer of ice machines, and I get lots 
of information from it regarding making ice. Many thanks for 
the good advice I get from it. 


20 
(WitiiaMs & Watson, Oklahoma City, O. T.) 
Inclosed find $2 for subscription to Ice AND REFRIGERA- 
Tion. We get much valuable information from it, and are 


well pleased with the paper. You are doing a good work. 
(J. J. JacKSoN, with ConsoLipaTED Ice Co., Shreveport, La. | 
I am greatly pleased with IcE AND REFRIGERATION ; 
Much success to you in the future. 


would 
not be without it. 
[ARTHUR SLAGLE, London, Ohio. | 

Please find check for subscription; and send that valuable 
paper right along. 

[| MicHIGAN AMMONIA WoRKS, Detroit, Mich.] 

We take pleasure in accompanying our check for subscrip- 
tion to IcE AND REFRIGERATION with a word of praise for the ex- 
cellent work you have submitted to your readers; and wish you 
all success. 

[Pure Ice AND CoLp STORAGE Co., Springfield, I11.| 

We hand you herewith check for subscription. We are sure 
we have secured full value for the money. We enjoy the paper 
very much, 
|C. J. MONTGOMERY, Mngr. and Sec’y, NATCHEZ ICE Co., Natchez, Miss. | 

We are very much pleased with IcE aND REFRIGERATION, as 
it is something that has been needed for some time. 

[F. L. Evuis & Co., Hopkinsville, Ky.] 

Inclosed find $2 in payment for subscription one year. We 
are much pleased with your paper, and you have our best wishes 
for your success. 

(Fort PAYNE ICE AND STORAGE Co., Fort Payne, Ala.| 

Inclosed find $2 for our subscription. We find IcE anp 
REFRIGERATION one of the most useful that we can study, and 
to be without it would be like being without one’s most useful 
companion. We wish you every success in your good and ben- 
eficial work. 

(J. L. Bye, Tacoma, Wash.] 

Inclosed find $2 for a year’s Subscription to IcE AND RE- 
FRIGERATION. To say the least, lam very much pleased with 
‘*T. and R.,” as it is some satisfaction to sit down and read a 
paper that treats everything fairly and squarely, and it certainly 
is a very good educator for the trade, and its readers in general. 

{CrysSTAL Ice Co., Richmond, Va.] 

We herewith hand you postal note for $2 to pay one year’s 
subscription to your valuable paper, which we have been re- 
ceiving since the first issue. We are greatly pleased with Ice 
AND REFRIGERATION, and glad to see that the much abused ice 
manufacturer has such a good champion. You show much 
more charity toward the natural ice dealer than their special 
organ shows toward the ice manufacturer, although that journal 
has been less severe on manufactured ice since the proprietors 
bought a machine, and have been handling ice manufactured by 
others. The abuse of manufactured ice is now carried on by 
their correspondents, instead of by the editor. 

With regard to this last, we would like to add that 
Icke AND REFRIGERATION was designed to be a cham- 
pion of the ice and refrigeration industries, occupying a 
positively independent position, with “no axes to grind” 
of any sort or description; and that independent position 
it still occupies, and always will. Its editors and pub- 
lishers have no interest in any ice or refrigeration busi- 
ness, directly or indirectly, nor in any line of machinery 
of any sort or description. Every word, line or para- 
graph printed in this journal is designed to instruct or 
interest the whole trade, and has no other object. An 
‘armed neutrality ” will at all times be maintained, but 
no fact that is of value will ever be withheld for fear in- 
dividuals may be affected unfavorably, provided the 
general good is conserved by the publication of the 
truth, 

Though the editors of Ice AND REFRIGERATION cannot 
fail to take ‘‘ judicial notice” of the fact that a ‘state of 


belligerancy ” exists between the dealers in natural and 
in manufactured that « 


smoothed his wrinkled front” 


ice- grim-visaged war has xo/ 
nevertheless they do not 
admit or recognize that a causus belli rightfully or natur- 


ally exists. 
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Ice is ice—nothing more, nothing less, no matter 
whether it comes from the freezing tank of the factory 
or from the rivers or ponds that are frozen by Mother 
The use by the public of the one or the other 
depends entirely on the cost delivered to the consumer. 


Nature. 


He is blind, indeed, who does not see that all industrial 
forces of the age are working toward a cheapening of 
the cost of production and distribution. The producer 
who fails to recognize this fact cannot escape ultimate 
financial annihilation—it is as inevitable as death itself. 
Therefore, however, in certain localities, the conditions 
for this immediate present obtain, the whole problem 
must ultimately turn on the simple question of cost. 
Wherever now natural ice can be harvested and sold to 
the consumer at a less- price, with profit added, than ice 
can be manufactured and sold for at a profit, it requires 
no wise man to point out the folly of erecting an ice 
machine; and wherever those conditions continue to pre- 
vail, it is safe to say no ice machine will ever make ice. 
On the other hand, wherever ice can be made and sold 
with a profit more cheaply than ice can be harvested, 
stored and sold, there the ice machine will sooner or 
later find its place. Every thinking man must recog- 
It is a ‘‘fool’s er- 
rand” for a man to attempt to make ice by machinery 
where nature can supply it cheaper; it is also a fool’s 
folly for a man to suppose he can prevent the use of the 
ice machine wherever the latter can supply the con- 
sumer and earn a profit at a price which gives the dealer 
in natural ice no profit. 

The whole problem is, therefore, reduced to a simple 
question of a matter of pecuniary profit: it is the only 
point at issue. Whether the machine ice supplants the 
nature-made ice, or vice versa, depends upon that point 
only; and the dealer in either product who ignores that 
fact does so at his peril. 


nize the truth of these statements. 


This, then, is the position of Ice AND REFRIGERATION: 
Absolute neutrality as between the two branches of the 
one industry, and the publication of all such facts of 
news, comment or scientific discovery as will be of value 
to the whole trade. The dealer in natural ice cannot, 
as a business man, afford to remain in ignorance of what 
is going on in the manufactured ice industry; for in a 
business way this is as suicidal as the action of the 
ostrich which when pursued throws itself upon the 
earth and hiding its head under its own wing imagines it 
is safely hidden from view of its enemies. The same re- 
mark may be made of the ice manufacturer also. It is 
the business and purpose of Ick AND REFRIGERATION to 
keep both parties fully informed. 

While, therefore, we do not assume to ourselves any 
special credit for maintaining a strict neutrality, we do 
feel gratified to know that such neutrality is a matter of 
congratulatory comment on the part of our readers. 

A company in Chicago is preparing to manufacture 
a refrigerine salt, a newly discovered compound, which 
is applicable to refrigerator boxes, cold boxes in market 
stalls and groceries; also for cars of fruit in transit, for 
household purposes, etc. It is said to be much cheaper 
than ice and, much more convenient. —Ca/. Fruit Grower. 


Our esteemed contemporary is far, far removed from 
the busy turmoil of the ‘effete east’; but we had no 
idea he was so deeply secluded as never to have heard 
of the fate of Smith and his ‘‘refrigerine.” 
the news will reach the coast—in 1go00, 


Perhaps 


JANUARY, 1892,] poe ee AN) 


ANSWERS TO CORRESPONDENTS. 


ELECTICITY IN THE PRODUCTION OF COLD—ABSOLUTE TEMPERA- 
TURE—HARD WATER IN BOILERS—SECOND-HAND MACHIN- 


BRYS=DO OB LAIN: DRY COLD AIR. 


(This department of Ice AND REFRIGERATION will be conducted for 
the benefit of the trade generally, as well as individuals, and all competent 
inquiries will be given timely and proper attention, precedence in all cases 
being given to such questions as are of general rather than of individual in- 
terest.—Ep.] 


To the Editor: Do you know of any way in which electricity 
is used in the production of cold, or of a method by which elec- 
tricity could be made serviceable for that purpose? Of course, 
Iam aware that a dynamo may be used to work a compressor, 
or other mechanical device for the production of cold, but I 
have reference to a more direct way, of which, it strikes me, 
mention was made some time ago. Bib. 


ANSWER.—We do not remember of having heard of 
a direct way of converting electricity into cold, unless it 
be the following fact which is generally alluded to in 
dissertations on thermo-electricity, viz.: 
current is conducted through a rod made by soldering 
together two different metals, notably a rod of antimony 
to a rod of bismuth, 
soldered together becomes hot when the current flows 
in one direction, and cold when the current flows in the 
opposite direction. 
small quantities of water, 


If an electric 


the place where the metals are 


If the current be strong enough, 
contained in a cavity, where 
the metals are joined together, may be changed into ice. 
To the Editor: Will you please publish in your next issue a 
plain definition of what is meant by absolute temperature? 
Cheb 
ANSWER.—The absolute temperature of a body is its 
counting upward 
The absolute 


zero of temperature is about 460 degrees below the zero 


temperature expressed in degrees, 


from the absolute zero of temperature. 
of the Fahrenheit scale. Its existence cannot or at 
least has never been experimentally demonstrated. It 
has been established by inference and calculation as 
that temperature at which all bodies have lost their ex- 
pansive power, at which the volume of a perfect gaseous 
body would shrink to nothing, as it were, and at which 
the motions of the molecules or atoms of a body have 
come to an absolute rest. 
approach to such a low temperature has been obtained 


The nearest experimental 


by the volatilization of some liquefied gases, notably oxy- 
gen and nitrogen,temperatures of —370° F. having been 
produced thereby. 

To the Editor: The water which we are using in our boiler is 
very hard, and causes much scale. We have been recommended 
a so-called boiler purger, but are afraid that its use may interfere 
with the purity of our distilled water for ice making which we 
derive from that source. Hepes 

Answer.—If you had stated the composition of the 
material in question, or had sent us a sample of same, we 
could have given you a more definite answer than we are 
able under the circumstances. Generally speaking,if the 
boiler purger is of a purely saline character, not contain- 
ing or capable of discharging any volatile matter on 
being heated, it will not damage the character of the dis- 
tilled water,especially if the bad effects of possible prim- 
ing of the boiler are guarded against. 

To the Editor: Do you consider it safe to buy a second-hand 
ice machine? and can you give us any information as to how to 


guard against being imposed upon in a deal of this kind? 
Saas 


Answer.—There is, we judge, little difference in this 
respect, between a second-hand ice machine and other 
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second-hand machinery, unless it be that the failure of 
an ice machine at an unexpected moment may be accom- 
panied by especially serious consequences. If you can- 
not satisfy yourselves by your own inspection and by the 
testimony of disinterested parties that the machine is 
what you want it to be, or if you cannot obtain a suffi- 
cient guarantee from the present owner, you should have 
the machine inspected or tested by a competent expert 
before concluding the bargain. 


To the Editor: \ am interested in learning what can be done 
in the way of drying air by refrigeration. The question has been 
somewhat ventilated in IcE AND REFRIGERATION, but not to my 
entire satisfaction, one correspondent holding that it can be done 
better by artificial refrigeration than by ice,and another holding 
that the extreme limit of drying air is to the point of saturation 
at the temperature to which it is refrigerated. There seems to 
be something contradictory in this, as air saturated with mois- 
ture cannot be considered as dried in one sense of the word. 

Cr: 

ANSWER.—The statements referred to are correct as 
far as they go, but they do not touch that portion of the 
If we 


understand you correctly, you want to produce cold air 


question which you probably have reference to. 


of a dryer condition than that represented by the satur- 
ated state. This cannot be done by direct refrigeration, 
but it can be done indirectly by this agent. It may be 
accomplished by making the air the vehicle for the 
transfer of refrigeration by cooling the same outside of 
the rooms to be refrigerated to a temperature much below 
that of these rooms. The temperature of the air so 
refrigerated,on entering the rooms,increases and thereby 
becomes dryer and capable of absorbing more moisture 
before the point of saturation at that temperature is 
reached. The air in such a case may be used over again 


in a circuitous process. 


A TELEGRAM of December 25 from Augusta, Me., 
says that the continued mild weather is creating no little 
interest among the ice dealers and speculators, who see 
money in a short ice crop. They are again watching 
the Hudson with a vigilant eye, and hoping that the 


There 


are now only about 50,000 tons of ice on the Kennebec 


river will not freeze thick enough for harvesting. 


river, the quantity being less than for many years at the 
opening of the harvesting season. 


fs Sh ‘i 





ABOUT THE SAME THING. 
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‘*By George!” said Mr. Polar Bear, as he gazed at the borea- 
hice itisvarcorker!a 

“No,” said Mrs. 
new paper!” 


Polar Bear, ‘‘it is not a corker. It’s that 
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THEORY AND PRACTICE. 


HOW TO MEASURE THE QUANTITY OF ICE A COMPRESSOR WILL PRO- 


DUCE—A CRITICISM OF THE ANSWER MADE LAST MONTH— 
A REPLY TO THE CRITIC. 
By GEORGE RICHMOND. 


I beg to call your attention to the answer to T. A.S. 
in the December number of Ick AND REFRIGERATION, in 
which I think you have unwittingly done injustice to 
two classes of your readers, namely, the ice machine 
makers and the scientists. 

In the interest of that harmony which ought to exist 
between theory and practice and their respective expo- 
nents, I would ask you either to publish this or make 
the correction in your own manner. 

T. A. S. has probably knowledge of a machine of the 
dimensions given by him; and when he figures out the 
amount of refrigeration he really gets, he will come to 
one of two conclusions, or, perhaps, both: That theory 
is away off, or that builders are further off still. 


The fact is that T. A. S. should have been informed - 


that no estimate whatever could be made without in- 
formation as to the temperatures of his condenser and 
refrigerator, or, what amounts to the same thing, the 
high and return pressures. 

Instead of this, a calculation is made on a basis of 
conditions which never have existed, and never will 
exist, in any refrigeration plant; and the result thus ob- 
tained is referred to as /¢he so-called theoretical amount, 
leaving it to be inferred that theory calls for 132 tons of 
refrigeration per day from a double-acting compressor, 
12’ X 24", making seventy revolutions per minute. 

There can be no objection to dividing the latent heat 
of ammonia into two parts; namely, the internal or 
molecular work, and the external or expansive; further 
than that it is apt to be misleading—as in the present 
case—where the external work is spoken of as the work 
of the compressor, whereas it represents work done on 
the compressor, and moreover the number 540, which is 
the total latent heat, is written in the place of the in- 
ternal latent heat, which is 488, making an error of more 
than 10 per cent. 

Moreover, it is assumed that this is all effective for 
refrigeration purposes, whereas in any continuous pro- 
cess the liquid ammonia is passed from the condenser to 
the refrigerator, and its first work is to cool itself. The 
exact amount thus to be deducted cannot be stated 
without a knowledge of the two temperatures above 
referred to, but in practice it rarely amounts to less than 
IO per cent. 

Finally,the return pressure, 55.2,or 40.5 on the gauge, 
does not fairly represent actual practice; indeed it is safe 
to say that not one machine in a hundred is run at that 
pressure. 

If we assume that the condenser temperature is 80°, 
corresponding to a gauge pressure of 140 pounds, the 
following table answers the queries of T. A. S. for a 
range of temperature in the expansion coils which might 
occur in practice. 


Back pressure (gauge).......... . + +139-7] 33 |28.2] 24 |19.5|15.7 
Temperature in expansion coils..... 25 | 20|15|10| 5 | o 
he sht of cubic foot of ammonia. .| «19 |.172|.155|.137|.124]. 111 
Volume of one pound of ‘ «+ +|5-4|5-82/6.46] 7.2] 8 | 9g 
Net cooling effect of one Rea amm. | 3.4 |3. 39/3. 38/3. 37/3. 36/3. 35 
Maximum capacity. a +++e++-+/ 103] 93 | 83 | 74 | 66 | 59 
Fair capacity........ Pete e eee e eee 77 | 69 | 621 55 | 49 | 44 
The first four of these are from tables of the properties 


of ammonia; the fifth is the net cooling effect of one pound 
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of ammonia obtained by subtracting the heat carried 
into the refrigerator (from the condenser) from the total 
latent heat,and dividing by 142. 

The sixth line is obtained by multiplying the volume 
passed through the compressor in twenty-four hours by 
the weight of a cubic foot in line three, and by the net 
cooling effect as above, and reducing to tons. 

The seventh line is obtained by reducing the sixth 
And this is the amount theory calls for; 
or, to be perfectly correct, it asserts that the produc- 
tion must be less than that given in the sixth line, and 
that 25 per cent fairly represents the reduction on 


25 per cent. 


account of physical conditions, the effect of which can- 
not be accurately foretold, for the sixth column was cal- 
culated on the supposition that — 

(1.) The ammonia is drawn though a series of pipes 
and through valves, and finally arrives in the cylinder at 
the same pressure it had in the expansion coils. 

(2.) That the ammonia is at the same temperature 
in the pump as in the expansion coils, whereas, in pass- 
ing though a hot engine room and into a hot pump, it is 
usually superheated. 

(3.) That absolutely no leakage takes place, either 
through the piston or valves. 

(4.) That there is absolutely no clearance. 

Now, theory recognizes that these are all physical im- 
possibilities, and have to be allowed for, although the 
exact amount cannot be foretold. And itis at this point 
that theory and practice join hands,—practice for- 
mulating the data for completing the theory. A fair 
representative case would be that of the fourth column 
with a return pressure of 24°; in which case Nevey says 
to T. A. S. that he may be well satisfied with anything 
between seventy-four and fifty-five tons, the former of 
which he cannot possibly get; the latter, with first-class 
workmanship, he may expect to obtain under the as- 
sumed conditions. 

The results also show that under any practical con- 
ditions five cubic feet to the pound will lead all astray; 
under most usual circumstances with pressures between 
30 and 15, it will vary from six to nine cubic feet. 

Also, that the refrigerating effect of one pound of 
ammonia is wzever equivalent to four pounds of ice in 
any apparatus running continuously, and that about 
three and one-fourth pounds is the theoretical amount 
for a large range of practical conditions. 

I must apologize for taking up so much of your 
space. I may plead, however, in justification, that the 
principle involved is one of the utmost importance to 
all engaged in the business; and I will conclude with 
the suggestion that you should call for an expression of 
opinion as to what physical conditions should be agreed 
upon as a fair basis for calculating the capacity of a 
machine. As my own contribution, I would propose a 
back pressure of about twenty-five pounds, and a high 
pressure of 150 pounds. It is possible by figuring on 
widely varying conditions to get any result called for, and 
this is done sometimes in good faith and frequently not; 
but in any case the result is to destroy confidence, from 
which no one benefits but promoters of wild-cat schemes. 


A REPLY TO THE ABOVE. 

While we gladly give voice to the interesting exposi- 
tions of our esteemed correspondent, we cannot help 
making a few remarks regarding his criticism. Our 
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answer to the question of T. A. S. was made on purely 
theoretical bases, and on ideal conditions, as plainly 
appears from the same, and ample reference is made 
Our cor- 
respondent insists that we should not have attempted to 
answer the question without having obtained more par- 
ticulars from questioner, yet he should consider that in 
publishing a journal expediency, although not our motto, 
has at times to be consulted in order to bring matters be- 
We are the 
more inclined to pursue this course, as many subjects 


therein for loss sustained in practical working. 


fore our constituency without loss of time. 


which must be disposed of on short notice cannot al- 
ways receive at our hands the exhaustive attention which 
we might wish to give them, and, moreover, we are fully 
aware that, like all individual knowledge and experience, 
ours must necessarily be limited as compared with that of 
the trade at large,on the codperation of which we largely 
rely. Soin this case, rather than miss the issue, we assumed 
back pressure of 55.2, and, although such a pressure 
may not occur in practice ‘‘ once inahundred cases,” yet 
it was in perfect consistency with the treatment of an 
ideal process, to which our figures were calculated to re- 
fer. But, as it is, the beam is always in our neighbor’s 
eye; so in this case, our esteemed correspondent, while 
taking us to task for having undertaken to answer the 
said question without further particulars from the ques- 
tioner, himself takes the privilege to answer them 
(both on a theoretical and practical basis) without such 
particulars, in much the same manner, by assuming, the 
same as we did, other but different back pressures as 
governing the question. We mention this as a refresh- 
ing incident, not that we find fault with this course; on 
the contrary, we are always willing to give our corre- 
spondents a little more latitude than we would claim our- 
selves, the more so in this case, as our correspondent’s 
communication contains additional information of very 
considerable practical value and interest in regard to the 
actual yield of refrigerating capacity. As to the back 
pressures assumed, it is claimed that they come nearer 
to those generally obtaining in practical working. They 
certainly are farther removed from the ideal condition on 
which a compressor would give the most favorable re- 
sults, than the back pressure assumed in our answer. 
So much as to back pressure. This also disposes of our 
correspondent’s criticism in regard to the number of 
cubic feet of gas contained in one pound of ammonia, 
and also of the equivalent of refrigerating capacity of 
one pound of ammonia, as these qualities change quan- 
titatively, as a matter of course, with the back pressure 
assumed. As our figures were correct for the back 
pressure assumed by us, they must necessarily be incor- 
rect for the back pressures assumed by Mr. Richmond. 

In regard to the rule employed in the calculation, we 
see no reason to change that either, with the exception 
of that item relating to the work done by the expanding 
ammonia through the compressor, which should have 
been omitted in this connection, although it forms a 
considerable item in lessening the work of the compres- 
sor. 

As to the latent heat, there 
mind that the figure 540 is the correct one, and not 488, 
as recommended by our correspondent, since the whole 
of the latent heat (internal as well as external work) 
comes into play in the refrigerator. This position is 
also taken by Wood, who, on page 340 of the fourth 


is no doubt in our 
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edition of his work on Thermodynamics, in speaking of 
compressor capacity, gives the following relation: 
N V 
— hy 


Vv 





in which q is the number of thermal units abstracted per 
minute; N the number of strokes, V the volume swept 
over by piston, and h, the latent heat of ammonia, @. ¢., 
the total latent heat (540 in our case) and not 488 (only 
internal heat). This formula also disposes of the objec- 
tion made by our correspondent in regard to the amount 
of refrigeration needed by the ammonia to cool itself on 
entering the refrigerator. This item was not deducted 
by us, and is not deducted in above formula, neither do 
we think it ought to be in a theoretical calculation, as it 
represents refrigeration actually taking place in the re- 
frigerating tank. True, it is not made available, but so 
are other items which enter into a theoretical calculation; 
indeed, it is for this reason it is called theoretical in con- 
tradistinction to actual yield. 

The above formula of Wood, agreeable to our former 
calculation, gives a maximum theoretical refrigeration of © 
1,425,600 calories per hour, or nearly 120 tons of refrig- 
eration in twenty-four hours, which figure is nearer to 
our original figure (132) than to that of Mr. Richmond, 
who gives 103 as the maximum theoretical effect of a 
compressor as described. As we have done in the orig- 
inal answer, we repeat again that our calculations repre- 
sent theoretical results supposed to be obtained under 
abstract ideal conditions, and that like all such results, 
valuable as they always are, they must be reduced by 
constants found by experience and practice, and without 
such, they are not comparable with the practical capaci- 
ties as calculated by Mr. Richmond, nor were they 
intended to be so compared. 

As to Mr. R.’s suggestion to solicit expressions of - 
the fraternity, with a view to establishing a uniform 
basis for calculations of this kind, we think 


very good one, and it will have our hearty coéperation; 


Teh, 
yet, while we are not unmindful of the value of the 
recommendations made by our correspondent in this 
respect, and while we shall cheerfully abide by what 
may be generally adopted in this direction, we may 
still be 
basis for theoretical calculation embodying the ideal 
conditions assumed in our answer, and also embodied in 
Wood’s formula, as the most complete and convenient. 
From the results so obtained an agreed percentage (ar- 
rived at by compromise and otherwise) might be de- 


allowed to express ourselves in favor of a 


ducted to arrive at a so-called practical yield or capacity 
under various circumstances. As for practical calcula- 
tions, the back pressure proposed (25 lbs.) may represent 
a fair average of existing conditions, but there are wide 
ranges above and below, and for this reason we think a 
table, somewhat similar to that presented by Mr. Rich- 
mond, but covering wider ranges of differences in work- 
ing conditions, would be the most serviceable for practical 
and every-day use. Such a table would be all the more 
valuable if it could be made to embody such recom- 
mendations and propositions as are likely to come in 
in response to Mr. Richmond’s invitation. 





H. A. Bearp, of Chicago, is prospecting for loca- 
tions for ice factories. He has made a proposition to 
Joliet, Ill , and, it is reported, will build three factories 
in California during the present winter.. 
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APPARATUS FOR MAKING CLEAR ICE. 
ATTEMPTS TO MAKE CLEAR ICE WITHOUT PREVIOUS TREATMENT OF 
THE WATER—THE LINDE AUTOMATIC ICE GENERATOR 
—THE OSENBRUECK APPARATUS, 


In order to avoid labor and to produce clear ice with 
out previous treatment of the water, if possible, a 
number of devices have been constructed which answer 
this purpose to a greater or lesser degree. Herewith 
One of them, the 
It is 


mechanical throughout, calculated to perform the pro- 


are shown a few of these devices. 
Linde ice generator, is shown in Figs. 1 and 2. 
duction of ice automatically. The time used for filling 
and emptying the freezing chambers is to be avoided in 
this manner: 

The freezing cells or chambers are placed radially 
in the circumference of a drum 


7, and are packed or 











FIG. I. 


sealed hermetically toward the interior of the drum. 
The bottoms or ends of the drums, which are screwed on 


hermetically, are provided with hollow axles. In the 
interior of the drum is placed the vaporizer of the ice 
machine, in the shape of a horizontal spiral tube .S and 
surrounded by a liquid which will not freeze, a solution 
of salt or of chloride of calcium. The ends of ammonia 


expansion tubes, as well as an opening to fill in the brine, 
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pass through the hollow axis of the drum, and are 
secured by light rotary stuffing boxes. The whole drum 
is supported by two bearings, and is kept rotating very 
slowly but uniformly. The lower portion of the drum 
is always immersed in water, contained in a reservoir &, 
and the walls of the freezing chambers are covered with 
a layer of water, which freezes during the time required 
for the drum to rotate. Thus the entire contents of the 
freezing chambers are filled with ice in the course of a 
The rotation also 


sufficient number of revolutions. 
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causes a lively motion of the salt brine, in the interior 
of the drum, thus effecting an active exchange of tem- 
perature between the spiral and the freezing chambers, 

When the freezing chambers have been filled with 
ice in this manner, which takes about eight hours, the 
ice is loosened from the walls of the chambers by with- 
drawing the cold brine from the drum, by means of a 
pump, substituting therefor one slightly warmed. A 
portion of the ice, however, always freezes over the edges 
of the chambers, and in order to loosen the block of ice 
to perfection, this edge must be cut away, which is done 
perfectly by means of a peculiarly constructed steam 
cutter D, Fig. 2. 
connected, fall directly without any further assistance 


The ice blocks thus perfectly dis- 


through the opened door in the box encasing the drum, on 


a wagon or other vehicle. In this manner the whole 
drum, containing in all about seventy-two ice blocks, 
weighing about 2,500 pounds, is emptied in a very 
short time, and without any manual labor. 

Another apparatus for the production of clear ice has 
been patented in Germany by Messrs. Osenbrueck & Co. 
It is illustrated in the accompanying diagrams, Figs. 3 and 
4. The means to prevent the air, which is contained in 
the water, from remaining in the ice, consists in a violent 
motion within the freezing chambers, in order to tear the 
small ice bubbles from the surface of the ice, as it were. 
Thus their being inclosed in the ice may be prevented. 
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The motion of the water in the freezing cells, or cham- 


bers, is brought about by different means. In the appa- 
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FIG. 3. 


ratus illustrated in Figs. 3 and 4 it is effected by the 
injections of cold air near the bottom of the freezing 
cells. The cells are placed in rows, forming sections, 
which may be moved about on rollers resting on the rails 
in the generators, so that at one end of the generator 
the freezing chambers are introduced, while at the other 
end they are removed, the whole series of sections being 
in motion whenever a new section is introduced. Fig. 3 
shews a longitudinal section of the generator, without the 
mechanical attachments for moving the sections. Fig. 4 
shows the device for the introduction of air for a generator 
with thirty-two freezing cells. This device rests on 
the wooden hd of the generator, and its main pipe 1 is, 
by means of a rubber hose 4, connected with a Root 
blower not shown in drawing. With the main pipe 1 
the branches 2 are connected, and from these issue the 
pipes 3, one for each of the freezing cells (see Fig. 3 and 4). 
The lower ends of these pipes terminate at some distance 
from the bot- 
TOm Orethe 
freezing cell, 
and they pass 
rather tightly 
through the 
wooden lid o 
the generator. 


Thosespar= 





tions of the 


pipes which 


BiG. 4. 
are outside of the blower, as well as the blower, are pro- 


tected by bad conductors of heat. The air which is 


blown into the water of the cells through the pipes 3 
causes considerable commotion in the same, thus achiev- 
ing the desired object. The cold air, disengaged from 
the water, collects in the upper part of the generator, 
whence it is aspirated through the pipe 2 by the blower, 
to commence the same over again. The introduction of 
outside heat is prevented thereby. The freezing of the 
ice blocks is not carried to such an extent as to freeze in the 
pipes 3. If any section of cells containing the ready ice 
is to be removed, the whole system of pipes is lifted, by 
means of a mechanical arrangement, high enough to 
permit the cells to pass free below them. For this 
reason the pipe 2 is made of rubber, and the blower is 


stopped meanwhile. 
(TO BE CONTINUED.) 
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PIONEER ICE MAKING. 


ICE MAKING IN NEW ORLEANS IN THE 
THE FIRST TO PROPOSE BOILING WATER TO OBTAIN CLEAR 
ICE—EARLY MECHANICAL REFRIGERATION. 


SIXTIES—DR. ALBRECHT 


BY FLV. DE 


SOPPET, 


HE 
the 


rapid strides made in 
the 
various systems of ice and 


manufacture of 


refrigerating machines in 
the past twenty-two years 
have given a great impetus 
to several improvements 
brought in their construc- 
tion, as well as in the 
methods of producing ar- 
tificial cold and ice. As 


it may be interesting for 





those in the business to 
learn of the first steps taken to manufacture ice in this 
city [New Orleans], I will state my experience : 

In 1868 Co. 
erected six 10-ton Carré absorption ice making machines, 


the Louisiana Ice Manufacturing 
which were constructed at Gretna, La., opposite New 
Orleans, by Mr. Sylvester Bennett, from plans furnished 
by M. Carré. 


heavy, double-riveted boiler iron, and were heated by 


The retorts, or generators, were made of 
direct fire. The freezing tanks were made in the shape 
of a cross, each tank being about 7 ft.x6Xq4q ft. deep. 
The cans holding the water to be frozen were 21%4-1n. X 


10X30 in. deep, and, when frozen, weighed twenty-five 
pounds each. Five blocks were placed upon each other, 
making a block of 100 pounds. 

This ice was not clear nor very solid, and was made 
of filtered river water, its color resembling stained ala- 
baster. The public didn’t take to it kindly. The froth, 
or foam, arising from the surface of the water containing 
pieces of this melted ice, gave rise to several objections, 
the most serious and common one being that the ice 
contained ammonia and was unwholesome. 

This objection, although not real, caused the Louis- 
iana Ice Co. to employ a chemist to find, if possible, a 
remedy, selecting Dr. Jos. Albrecht, of the United 
States mint, of New Orleans, to whom, I believe, the 
credit is due of having first given the idea of making 
transparent ice, his advice being to boil the water be- 
fore it was put in the cans, so as to drive off the air and 
gases it contained. The experiments in this direction, 
in which the writer assisted, were successful, subsequent 
experiments being made which led to the use of con- 
densed steam instead of hot water. A condenser having 
about 3,500 square feet of tubular surface was made and 
erected, the tubes being immersed in cooling water kept 
to about 170° F.; steam of 15-lb. pressure was received 
from a large tubular boiler fitted with a dome fifteen feet 
high, and into this tubular condenser the steam was con- 
densed to a temperature of about 180° and then driven 
into a small tank called de-aerator. The air was expelled 
and the hot water was then sent through a cooler and 
into a large reservoir, from which it was passed into a 
cooling jacket and into the ice cans. The result of this 
experiment was conclusive as to the practicability of 


making transparent ice with distilled water. 


. 


Other experiments were made by Mr. Wm. Golding, 
an engineer of New Orleans, the object of which was to 
compress the blocks of twenty-five pounds into a solid 
one of 100 pounds, by means of a powerful hydraulic 
press built for the purpose. The ice, instead of being 
transparent, became opaque, and this experiment was 
The next step was to make a block of ice 
of 1,500 pounds distilled water. This 
block was solid in about seventy-two hours, and was 
entirely free of any air bubbles, and as clear as glass. 


abandoned. 
weight with 


This last experiment was so encouraging to the company 
that they voted to change their baths to a capacity of ten 
hold tik Tres ee ine 
This size, if I am not mis- 


tons per day, and to cans 
of 105 pounds weight. 
taken, has been pretty generally adopted by manufact- 
urers of machines of the immersed type up to the pres- 
ent day; some, however, prefer to make cans to hold 200 
pounds. 

THE FIRST MACHINES TO MAKE ICE ON A COMMERCIAL SCALE 

IN THE UNITED STATES. 

These machines stimulated enterprising parties com- 
mercially inclined to inquire into the manufacture of 
artificial ice to such an extent that frigorific agents other 
than aqua ammonia were for a time tried by inventors, 
the difficulty of holding it without loss and 


such pressures being one objection with some. 


under 
Among 
these cold producers were sulphuric ether, methylic ether, 
bi-sulphide of carbon, chymogene, trymethylamine, 
sulphur dioxide, carbonic acid gas, compressed air, and, 
again, anhydrous ammonia gas liquefied by mechanical 
compression. 

REFRIGERATING WITH ANHYDROUS AMMONIA. 

In 1869 Mr. George Merz, a prominent brewer of 
this city,imported a small refrigerating compression ma- 
chine from the works of Mr.Charles Tellier, the inventor, 
at Paris, France, at considerable cost, and erected this 
machine in the brewery premises, with the object of pro- 
ducing cold,dry air,and to make ale and lager beer with- 
out ice. 

This machine, although well constructed, was evi- 
dently too small, and not strong enough to stand the 
working strains of anhydrous ammonia. It was probably 
designed by the inventor for the use of methylic ether, 
and by the parties who sold the machine afterward trans- 
formed into an ammonia machine, after M. Tellier ob- 
tained his patents for the use of liquefied anhydrous am- 
The 


in. stroke, and had to run from 


monia used as a succedaneum to methylic ether. 
pump was 2% X 7 
250 to 350 revolutions per minute; and having often to 
compress gas up to 300 pounds per square inch, the 
shaft being double crank, driven by belts over twin 
pulleys, kept breaking down and the temperature of the 
cellar could not be reduced above 2°. It became trouble- 
some to manage under those conditions, and it was dis- 
carded. 

In the fall of 1869, Mr. Merz engaged the writer to 
design and construct an improved machine, the refriger- 
ating agent to be anhydrous ammonia, and of the double- 
acting compression type. It was erected in the spring 
of 1870, in place of the old one. It worked successfully 
for two seasons for the purpose of making ale; and. the 
temperature of the cellar, which contained 40,000 cubic 
feet, was easily kept to 40° F. The air was exhausted by 
a fan blower from a conduit placed near the ceiling and 
the The air was 


extending lengthwise with cellar. 
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admitted through several small openings, and was forced 
through a series of tubes contained in a cylindrical boiler 
iron vessel into the front end and bottom of the cellar. 
The tubes were immersed in the liquefied gas, and by 
the rapid evaporation produced inside by the action of 
the pump, the air was delivered at 32° degrees in the 
I soon found out that this method would be de- 
fective, on account of the aqueous vapors the air con- 
tained becoming frozen in the tubes, and the air supply 
being diminished, the machine had to be stopped often 


cellar. 


to allow the ice to melt. 

I tried another experiment on a small scale with a 
short, zig-zag coil, through which I passed a current of 
ammonia gas at the top and delivering it to the pump 
from the bottom of the coil. This worked well, and was 
encouraging forawhile ; but it became leaky on account 
of the poor material it was made of, and the joints being 
defective. The cellar which contained this coil became 
so impregnated with ammonia that some of the ale had 
Mr. Merz objecting to 
this system, I proposed to circulate brine through the 
coil anduse it for cooling beer in place of the Beaudelot ; 
but being afraid the beer would come in contact with 


to be turned out into the ditch. 


the brine, we concluded to alter the machine so as to 
make ice. This machine produced five tons of ice dur- 
ing the following summer, or 1872. The ice was placed 
upon the casks as in the old style. It worked in this 
condition for two years, until the death of Mr. Merz, when 
the brewery property was sold to the present owners, the 
Southern Brewing Association, and the machine was 
taken out to make room for improved ones. 

There being no demand at the time for anhydrous 
ammonia, I had to make an apparatus to render it anhy- 
drous, by passing it through quick lime and caustic soda, 
while in transit to the pump, a solution of aqua ammonia 
at 20° Beaumé costing twenty cents per pound, the cost 
of the liquefied gas being $6 per pound. 

Since the successful working of the Louisiana Ice 
Works and the experiments at Merz’s Brewery, the 
manufacture of artificial ice and the production of cold, 
dry air have become two of the most important indus- 
tries in the United States. There is hardly a brewery in 
this country that can get along without a refrigerating 
machine ; and inventors, availing themselves of the fine 
opportunities offered in this field, have applied their 
devices to make ice by the immersed can or the plate 
systems, and to refrigerate by the brine circulation ora 
direct circulation of ammonia processes, different sys- 
tems having been adopted, either the mechanical com- 
pression, the chemical affinity or absorption process, 
each one having its advocates, but in each case, ammo- 
nia gas being prefered. 

POSSIBILITIES OF THE APPLICATION OF AMMONIA. 

The application of anhydrous ammonia to the various 
industries bids fair to become almost indispensable. 
As a motive power, a station could be erected to liquefy 
the gas and send it through mains to buildings, there to 
produce power ; and other mains placed alongside would 
bring the exhausted gas back to the station to be re-ab- 
sorbed and regenerated into liquefied gas and weak 
liquor. 

A company under the management of Mr. P. J. 
McMahon, the inventor, will soon run a line of cars from 
their station to the Chicago Exposition, which is being con- 
sidered a success, both practically and financially. 
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The cold produced by the expansion of ammonia or 
other highly volatile gases could also possibly be applied 
to the sinking or building of piers or foundations in deep 
rivers for bridges or other construction of a sub-aqueous 
nature. A network of large pipes could be sunk to bed 
rock, and so bound together as to form a strong frame ; 
a refrigerated solution could be circulated through these 
pipes until the whole would become a solid mass of ice 
of several feet in thickness, when the interior of the pipe 
dam could then be pumped out, and the work of building 
be proceeded with. If quicksand can be frozen, why not 
water, as above suggested? 








The ice machine manufacturers all over the country 
are very busy with orders already placed and in figur- 
ing on new plants. The constructive season is now 
under way, and the outlook is that a large number of 
new factories will be erected during the winter and 
spring. In fact, business at the machine shops is so 
universally active that it is safe advice to give to all who 
contemplate installing plants: Do not delay longer than 
is absolutely necessary in completing your arrangements 
and in placing your order for machinery and erection of 
plant. As spring and summer approach, the desire to 
get plants erected will be more and more urgent, with 
the result that late buyers will be in danger of having 
the completion of their works delayed until well into the 
working season. It is obvious that the plan of starting 
up works in time to accumulate a stock of ice against 
the daily demand of midsummer in excess of daily 
freezing capacity is a good one, and the profit from a 
stock in store at that time will warrant pushing the 
preliminary work now to be in complete shape to 
reap the full possible profit from the first season’s run of 
a new plant. 

Our monthly record of new works, enlargements, re- 
pairs, etc., is as follows: 

ARKANSAS. 


Arkansas City—There is talk of putting up an ice factory. 


Fort Smith—The Border City Ice & Coal Co. are putting up 
a new 35-ton machine, the coil work having just been completed 
by the Louisville Pipe Bending Co, 

CANADA. 

Toronto—In connection with the action of the medical 
health office prohibiting the cutting of ice in Toronto bay and 
other places where danger is apprehended, it is reported that a 
company is being organized in London, Eng., and Toronto, by 
the exertions of C. V. M. Temple, for the purpose of supplying 
Toronto with manufactured ice and cold storage. 

COLORADO. 

Denver—Oliver C. Boyd, of the Automatic Refrigerator Co., 
of Muscatine, Iowa, and Lancaster, Pa., was here December 3, 
looking up the matter of establishing a branch plant. 

Fort Collins—J. W. Bailey and Dr. S. R, Quick, of Edin- 
burg, Ind., are considering the matter of erecting an ice factory. 
They own similar plants at other points. 

CONNECTICUT. 

Hartford—J. P. Curtis has begun the preliminary work for 
erecting an ice factory. 

New Britain—Ground has been broken for the erection of 
an ice factory to cost $30,000. 
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FLORIDA. 

De Land—J. B. Congle, Frank Bond, J. T. Clarke and others 
have incorporated the De Land Manufacturing Co.,to manufact- 
ure ice, etc. 

Tavares—St. Clair Abrams is in negotiation with Northern 
capitalists to erect an ice factory. 


GEORGIA. 


Atlanta—A 1o-ton ice factory will be erected. W. A. Hen- 
derson can give information. 


Fort Valley—H.C. Harris, G.H. Holgate, N. Dietzen, S. H. 
Rumph and others have organized a company to build an ice 
factory. H.C. Harris has the matter in charge. 


ILLINOIS. 


Chicago—The secretary of state, December 6, issued a 
license for incorporation to the Chicago Pure Ice Manufactur- 
ing Co., Chicago, capital stock, $100,000; incorporators, August 
W. Lang, Henry A. Heideman and Charles M. Keller. 

_ Chicago—The F. L. Galigher Co., Chicago, has been 
licensed to incorporate to manufacture ice and refrigerating ma- 
chines; capital stock, $30,000; incorporators, Frank L. Galigher, 
John P. Hely and Silas Rhoades. 

Danville—The Pure Ice and Cold Storage Co. has been or- 
ganized at Danville, with a capital stock of $30,000. 

Joliet—A Mr. Baird, of Chicago, is trying to interest Joliet 
people in the project of an ice factory. He proposes a company 
with $65,000 capital stock, one-half to be taken by local cap- 
italists; or, he will himself build the entire plantif he can secure 
enough takers of ice to warrant the investment. He wants to 
locate as near the center of the city as possible, and will begin 
building at once. 


Sparta—Citizens are talking of erecting an ice factory. 
INDIANA. 

Fort Wayne—The Fort Wayne Artificial Ice Co. will en- 

large their buildings. 
KENTUCKY. 

Covington—The Ice Delivery Co., capital $50,000, has been 
incorporated here by Walter H. Field and others to manufact- 
ure ice and establish a cold storage plant. 


Covington—F, R. Bryson has contracted with the F. L. 
Galigher Co. for a 3-ton ice machine for cooling ice boxes in his 
apartment house. 

Louisville—The Northern Lake Ice Co. have just put in two 
30-ton machines, the coils having been made and fixed by the 
Louisville Pipe Bending Co. 


LOUISIANA. 


Algiers—The plans and specifications for the new 1o0-ton ice 
machines, and also all the machinery forthe electric light plant 
for the proposed ice and electric light works to be erected in 
Algiers, are being prepared by Mr. J. W. Webert, the architect 
and engineer in charge of the new corporation. 

Donaldsonville—The Donaldsonville Ice Co.,previously men- 
tioned, has purchased a 15-ton ‘‘ Hercules” ice machine. 


Lake Providence—The Lake Providence Ice Co. has been 
supplied by the National Ammonia Co. with prime charge of 
ammonia, and begun operations. 

New Orleans—The Southern Ice Co. will put in a 30-ton 
Blymyer ice machine, and also have their old Carré machines 
reconstructed on the Blymyer plan, so that their total daily 
capacity will be seventy tons of ice, with cooling water at go° F. 


MARYLAND. 


Baltimore—The Maryland Ice Co. is making extensive addi- 
tions to its factory on South Wolfe street. Five new ice houses 
are in course of construction, the storage capacity of which will 
be 30,000 tons. These ice warehouses will front ninety feet on 
Wolfe street, and extend back 240 feet toward the water front, 
with an extensive wharf between. 


MASSACHUSETTS. 
CorraGEe Ciry.—Clofus Gonyon will put in an ice machine. 
MISSISSIPPI. 


Natchez—The F. L. Galigher Co. is at work enlarging the 
capacity of the Natchez Ice Co.’s plant to double its former prod- 
uct. They are also putting in an electric light plant. 

MISSOURI. 

Joplin—The Frigid Ice Manufacturing Co., operating a Bly- 
myer machine, is enlarging capacity for next season. Expecting 
to double the production of ice, the company is also enlarging 
their storage capacity. 

St. Louis—The Klaussman Brewing Co. are building a large 
ice factory. 

NEW JERSEY. 

Plainfield—The Plainfield Ice and Cold Storage Co. has filed 
articles of incorporation at Elizabeth; capital, $50,000. The 
company will make artificial ice and erect storage ware- 
houses at Plainfield for the preservation of meat, fresh vegeta- 
bles and provisions. The incorporators and present stockhold- 
ers are Charles A. Reed, of North Plainfield, Aaron D. Thomp- 
son and Hobart E, Rider, of Plainfield. 
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NORTH CAROLINA. 
Eadenton—A Cincinnati syndicate has contracted with the 
F. L. Galigher Co, for the erection of a 15-ton ice plant here. 
Raleigh—The Raleigh Plate Ice Co., whose factory was 
burned recently, will reorganize on the co-operative plan if suf- 
ficient encouragement is received from ice consumers and pa- 
trons of the cold storage house. 


OHIO. 

Locan.—The Crystal Ice Co., capital $10,000, has been or- 
vanized, Wm. Waner being president, Chas. Myers, secretary 
and treasurer. The work of construction will begin at once. 

Washington C. H.—The Washington Ice Co. are building 
an ice house, fifty feet square, to hold 1,000 tons, to store ice made 
to meet the extra demand of summer. 

Youngstown—The new ice manufacturing company has se- 
cured all required subscriptions of stock, and P. M. Joyce and 
William Park have been appointed a committee to inspect plants 
before machinery is purchased. 


OKLAHOMA. 


El Reno—The Anheuser-Busch Brewing Association have 
in contemplation the erection of an ice factory and cold storage 
plant; and may also establish a system of water works, supply- 
ing the city, as well as their own plant, with water. 


Guthrie—J. Schuehle has sold his ice factory to the Pabst 
Brewing Co., who will enlarge it to a 25-ton plant. 


PENNSYLVANIA. 


Philadelphia—The incorporation papers for the Fairmount 
Ice Manufacturing Co., 2031 North Twentieth street, have been 
filed. Capital stock, $400,000. Work was started December 
15, on the new plant. 


Philadelphia—An ice factory is to be added to the G. Manz 
Brewing Co.’s plant, at Sixth and Fairhill streets. 


TENNESSEE. 


Harriman—The Emory River Ice Co. has been organized, 
with J. D. Wolstenholme as president; W. C. Spicer, vice-pres- 
ident, and J. F. O’Keef, secretary, for the purpose of erecting 
a 10-ton ice factory. The capital stock is $20,000, and the plant 
will cost $17,000. 

Humboldt—Bear Bros. will enlarge their ice factory. 


Knoxville—The ice factory at West Knoxville is being 
thoroughly overhauled from top to bottom. 


Memphis—The People’s Ice Co. has resumed operations 
after having been shut down for two years under a local agree- 
ment. 


Nashville—The newly incorporated Ice, Coal and Cold 
Storage Co. organized December 18 by electing Ben F, Parker, 
president; W. H. Hyronemus, vice-president; W. W. Wingel, 
superintendent and Edward Senet secretary. The com- 
pany’s establishment will be located in East Nashville. “They 
will make and sell ice, sell coal, and do a cold storage business. 

Pittsburg.—The building of an ice factory is in contempla- 
tion. 

TEXAS. 

Alvin—The Fairwood Ice and Cold Storage Co. will, it is 
stated, establish an ice factory and cold storage plant at Fair- 
wood. 


Aransas Pass—Mr. G. W. Bartonhas taken out the machine 
put into his factory last April, and has purchased a 1o ton 
‘* Hercules ” machine to take its place. 

_  Austin—The Haigler Bros. can give information of a new 
ice factory in contemplation. 

Austin—Mr. Zilker is making some improvements at his ice 

factory. 
_ Beaumont—The Beaumont Ice, Light and Refrigerating Co. 
is reported as enlarging its plant by the erection of an addi- 
tional building, 60X100 feet, and as to shortly make other 
needed improvements. 

Dallas—The Anheuser-Busch Brewing Association will erect 
a new ice factory. The association has also acquired an inter- 
est in the Dallas Ice Factory and Cold Storage Co., whose plant 
ot 40 tons will be increased to 150 tons daily capacity. 

Dallas—The Dallas Ice Factory and Cold Storage Co. are 
adding a 40 ton ice machine to their plant, which arrived in 
Dallas December 12. 

_  Gainesville—The Gainesville Ice Co. will enlarge their plant 
from fifteen to twenty tons, under the direction of the B. 165. 
Galigher Co. They will also put in an electric light plant. 
_Gonzales—Henry Beringer has bought the ice factory here, 
which he will enlarge. f 

Hamilton—F’, L. Fisher has in contemplation the erection of 

a small ice plant. 


Hillsboro—], R, Young is erecting an ice factory here, to be 
completed by April 1st, of 7’ tons capacity. : 

Houston—A, Remmells, agent of the Anheuser-Busch Asso- 
ciation, has perfected all arrangements for the location of an ice 
factory of sixty tons daily capacity, to be ready for service next 
season, and to cost between $100,090 and $130,000, 
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McKinney—E. W. Morton has purchased the ice factory at 
McKinney, and will probably enlarge its capacity, as well as do 
a bottling business. 

Paris—The Arctic Ice Co. has let contract to the Hercules 
Iron Works, of Chicago, Ill., for the erection of a 15-ton ice 
plant. 

Taylor—The Taylor Ice Co. is reported as to put new ma- 
chinery in its ice factory. 

Velasco—The Velasco hotel is reported as putting in an 1ce 
plant. : 
Victoria—Electric Light Plant and Ice Factory. W.T. Gaines 
has leased the Victoria Light, Power and Ice Co.’s plant. He 
will double the capacity of the electric light plant, and improve 
the ice factory and put them in operation, 


VIRGINIA. 


Berkley—The Berkley Market and Stockyard Co. expects to 
put in a ro-ton ice plant. 


Luray—The Luray Inn is putting in a ro-ton ice machine, 
the F. L. Galigher Co. doing the work. 


Norfolk—The Hygeia Ice Co. is putting a 35-ton absorption 
ice machine in its ice factory in Brambleton that will enable it 
to double its capacity. 


WASHINGTON. 


Olympia—John Irwin, of Steubenville, Ohio, expects to erect 
an ice factory. 


THE FIRE RECORD. 


—The cold storage house of James W. Sheldon, at Albion, 
Mich., was burned December 1; cause, incendiary. 


——tThe ice houses and barns of Jackson Allen and W. S. 
Tompkins, at Chappaqua, N. Y., were destroyed by fire. 


——The Holdredge creamery and cold storage building at 
Holdredge, Neb., was burned November 28; cause, engine; stock 
a total loss. 


—McCarthy Bros.’ ice house at Norfolk, Mass.,was burned 
December 17; and 2,000 tons of ice and a lot of tools destroyed; 
loss on house, $3,000. 


——At a fire at Paterson, N. J., December 8, involving sev- 
eral establishments, the Artesian Well Ice Co.’s plant was dam- 
aged $1,000; no insurance. 


——The Knickerbocker Ice Co., Philadelphia, lost $400 by 
damages to sheds December to, caused by a fire originating 
in adjoining terra cotta works. 


——Henry Bruning’s ice house at Seymour, Ind.,was burned 
November 24, by a fire originating in a chewing gum factory ad- 
joining; loss, $400; no insurance. 

——The cold storage house of the Anheuser-Busch Brewing 
Association, at San Antonio, Tex., was totally destroyed by fire 
November 22; loss, $10,000; insured. 


—tThe ice factory at Palatka, Fla., belonging to S. C. and 
L. J. Canova,valued, with its contents, at about $18,000, was to- 
tally destroyed by fire December 1; insurance, $12,000; cause 
unknown. The owners will rebuild. 


—tThe slaughter house and refrigerator in the town of Al- 
louez, Wis., belonging to Joseph Kalb, of Green Bay, were com- 
pletely destroyed by fire December 15, entailing a loss of $4,600; 
insurance $2,400 on the buildings. Itis Mr. Kalb’s intention to 
rebuild at once. 





—The new steamship Offzr, built for the Orient Line, 
England to Australia, is provided with refrigerating apparatus 
by & E. Hall, of the Haslam Foundry and Engineering Co., 
Ltd., of London and Derby, refrigerating by compressed air. 
The machine is of the compound duplex type, fitted with surface 
condenser, the size of steam cylinders being 16 inches and 27 
inches, respectively, with a stroke of 24 inches. It is constructed 
to work either as a double machine or two single refrigerators, 
which can be worked independently if required. The crank 
shaft, valve rods, piston rods and connecting rods are made of 
the best mild steel. The apparatus is self-contained. The cyl- 
inders are mounted on the top or face of a massive cast iron 
bed plate, to which is Aoubined: the condenser, and to the bed 
plate are also fitted the pumps. The installation includes, also, 
patent copper drying pipes. The apparatus is designed to cir- 
culate 70,000 cubic feet of air per hour when working at its 
minimum speed of sixty revolutions per minute, or 105,000 cubic 
feet per hour when working at ninety revolutions per minute. The 
machine is designed to refrigerate a space of 50,000 cubic feet 
capacity, which will hold about 17,500 carcasses of mutton, and 
maintain a temperature of 15° F. in the tropics. 


——tThe ice factory at Fernandina, Fla., is shipping ice to 
Cedar Keys. 

——The stockholders of the Jeffersonville Ice Co. and those 
of the Jeffersonville Brewing Co., of Jeffersonville, Ind., are talk- 
ing of consolidating the two concerns. 

_ ——A.C. Gibbons & Co., owners of the ice factory at Dayton, 
lenn., have made the city authorities a proposition to supply 
the streets with are electric lights, which has been anaenied ; 
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The heavy snow fall and cold weather of the middle 
of November and early part of December have been 
succeeded by mild weather and copious rains in the 
Northern states, which have done much to fill up the 
rivers shrunken by the summer and autumn drought, so 
that the prospect of abundant water in the cutting field 


is better than a month ago. With cold, ice-making 


weather after this date, there seems no reason to doubt 
the cut will be as large this year as ever, if not larger than 


the average. 
IN MAINE. 

The Bangor WVews thus editorially sums up the situa- 
tion December 1 in the important cutting field on the 
Penobscot : 

Where are the ravens that were croaking over the poor pros- 
pects of an ice crop in the Penobscot a few weeks ago? Last 
month the know-it-all papers were lamenting the non-appearance 
of rain, complaining about the saltness of the water, and telling 
how no ice could be cut intheriver this year. Some papers even 
went so far as to state that the water as far up the Penobscot as 
above the Great Works dam was salt, and intimated that lobster 
and codfish were working up toward the base of Mt. Katahdin 
fast, and it seems that one set of papers knew as much about it 
as the other. There have been two sharp rains lately, causing 
the river to rise rapidly,and washing off all the fallen leaves and 
other impurities from the courses of the shrunken streams, and 
carrying the filth far out tosea. Even if the river were to freeze 
up now, of which there is little probability, the ice would be 
good, though two or three smart rains are needed to swell the 
river and cause the ice to freeze rapidly, for it is a well known 
fact that while salt water will freeze fresh ice the trouble with 
this ice is that it freezes slowly, so that the ice men have to wait 
along time before they can begin operations. While this danger 
is past in Bangor and vicinity, owing to the laterains, it is hoped 
and believed that more rain will fall, thus improving the quality 
of the ice, and by widening the river increase the amount of ice 
that can be cut. 

Beyond doubt there will be more ice cut on the Penobscot 
this winter than ever before in the history of ice operations in 
Maine. The ice men see how they made a sad mistake in not 
cutting more last winter, as the prices paid this summer, while 
not large, were sufficient to pay all expenses and leave a good 
margin for profit. Such an opportunity will not be allowed to 
go by again. Maine ice is now the standard in the market, and 
it is in increasing demand at better prices every year. To keep 
up the reputation of the Penobscot for furnishing good ice it is 
needful that a good crop be harvested every winter. So it is 
probable that never again will there be so little ice harvested 
on the Penobscot as there was last winter. The tide has turned. 
The ice trade will grow rapidly from now on. 

At Gardiner, Maine, over on the Kennebec river, the 


Home Journal says: 

The continued mild and pleasant December causes some 
speculation already among our ice men on the prospect of the 
coming ice harvest. The general prediction by the ‘‘ weather 
cranks” of acold and blustering winter, has lost its weight some- 
what. Nearly all seem to express the opinion that they experi- 
enced cold and blustering weather enough last winter for some- 
thing more mild this. The river closed last year December 
1, and the ice scraping commenced December 6, and continued 
during the cutting season, Thus there seem reasonable 
grounds for the weather prophets to moderate a little before 
January passes. ne é 

In looking over the ice houses, the excellent condition of 
them all was particularly noticeable. We have not seen for 
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years so many substantial repairs being made as are now under 
way. Five new elevators and machinery have been put up, and 
all repairs are of the latest plan of building, and the elevators 
are the most.improved machinery with endless chains. 


WILL TRY TO STOP POLLUTION. 

At Burlington, Iowa, the ice men have begun a laud- 
able war on the gas company of that city, which pollutes 
the river above the ice cutting fields, by depositing the 
refuse of the gas works in the river. 


of the city said recently: 


A leading ice man 


We have staked off our claims for the ice harvest, but we 
propose before we do any cutting to see if we cannot obtain an 
order from the health department of the city, or failing that, a 
restraining order from the courts that will prevent the discharge 
by the gas works of thousands of gallons of coal tar into the 
river. From this practice alone the ice men of Burlington suf- 
fered damages to the extent of thousands of dollars, and we will 
not cut this year if we are to be annoyed in the same way. 
Much of the stock put up last year was unfit for use, all of it had 
to be sorted, and while some that was less badly tainted could 
be used for refrigerating rooms a great deal was so strongly im- 
pregnated that we were obliged to throw it away. Last winter 
most of the ice stored here was cut far above the city,and floated 
down to the levee, and in so doing it was tainted by the refuse 
from the gas works. It is a matter that concerns every house- 
holder and consumer of ice in Burlington, tor if the home deal- 
ers cannot cut their stocks from the river and obtain pure ice 
they will be obliged to buy from points north, and the railroad 
freights will necessarily enhance the cost to the consumer. 

This movement by the ice dealers is certainly one to be 
commended. Americans have gotten into a most reck- 
less habit of polluting their water courses by sewage and 
offal, which, if continued for a few more generations, 
It is emi- 
nently unscientific, and has by law been stopped in all 


will make a cess-pool of the whole nation. 
civilized countries of Europe. The streams are steadily 
decreasing in volume, wherever the land 1s cultivated, 
even without filling them up with sludge; and if the ice 
men of the country, even if it be only for their own pro- 
tection, can put a stop to river pollution, they will have 
earned a debt of gratitude from the whole country. 
ICE POLLUTION IN CANADA. 

Toronto, Canada, is another of the towns that is sys- 
tematically creating a nuisance of its harbor, the sewage 
of the city being emptied into the bay which forms the 
harbor, which sooner or later will become a menace to 
the city’s health. The water has already become so 
permanently polluted that the popular outcry against the 
ice dealers has broken out in the city with so much vigor 
that the local board of health has passed an order pro- 
hibiting the ice dealers from future use of the bay asa 
cutting field. An effort was made to compromise, by 
inducing the board to allow ice from the bay to be used 
for refrigerating purposes only, other supphes to be ob- 
but this 


Following is an extract from the proceedings: 


tained from unpolluted streams; was not al- 


lowed. 


Ald. Atkinson moved that no ice be cut from Toronto bay 
or other impure sources, and that all ice used in the city should 
be fit for domestic purposes. In support of the resolution Ald. 
Atkinson said that if he had to choose between the health of 
the citizens and the pockets of the ice dealers, he must without 
hesitation decide in favor of the citizens. 

Ald. Burns, who headed the ice dealers’ deputation, said he 
could assure the board that there need be no difficulty in ar- 
ranging matters so that no harm need come to any one, The 
ice dealers were prepared to submit to the most stringent régu- 
lations, such as entering into a bond not to sell cooling ice for 
domestic purposes, and to have separate wagons for the two 
qualities of ice. 
$100,000 for hauling ice to the city. 


He objected to paying the railway companies 
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After some discussion Ald. Atkinson's motion carried, 
and then Ald. Small wished to know if the water in Toronto 
bay was found perfectly pure on the first of January, could 
the ice dealers cut from the bay ? 

Ald. Graham—No, certainly not. 
rescinded before any ice can be cut from the bay. 

The by-law prohibiting the cutting of ice from Toronto bay, 
Small’s pond, Ashbridge’s bay, Humber river, and the Don was 
then passed. 

Thus, it will be seen, the Toronto dealers will have 
to find new cutting fields; but it does not appear from 
the record that any movement has begun to remedy the 


evil of which these proceedings are an evidence. 


This resolution must be 


AT NEW 
The cold snap which began in New York on Thanks- 


YORK. 
giving day, and on November 30 gave that city the 
coldest November day known 
started the local companies out for the Hudson river 
On December 1 the 77zbune 


there in thirty years, 


cutting fields in a hurry. 
said : 


The Knickerbocker Ice Co., which annually handles from 
1,200,000 to 1,500,000 tons of ice, has already shipped several 
hundred of its horses up the Hudson river before navigation 
closes, preparatory to opening the ice harvest. Scores of men 
are engaged along the river at Marlboro and eighty miles up the 
Hudson to Coeymans, where the bulk of the ice is cut, white- 
washing the fifty and more ice houses of the company, replac- 
ing the decayed planks, storing up sawdust and hay, and pre- 
paring the stables for the horses that are used in the cutting 
and hauling of ice. Quarters for the many thousands of men 
who are engaged in this ice harvesting are also being put in re- 
pair or secured, while blacksmiths’ shops are being brushed 
up and harnesses and implements for ice cutting are being put 
in readiness for use. 

The water in the Hudson river where the ice is usually cut, 
however, is not yet frozen over, even in the bays and places 
where the water is quiet, for although the cold has been suffi- 
ciently severe to freeze, yet the water has not been chilled 
through, and is yet warm, compared with the temperature of the 
atmosphere. Other ice companies,such as the Consumers’ and the 
Ridgewood, are making extensive preparations for an abundant 
harvest. Although these companies say that the ice season is 
getting later and later every year, and that for the last fourteen 
years no ice has been cut before Christmas, yet the goosebone 
has been so wonderfully auspicious this year that it behooves 
them to be getting ready unusually early. The failure of the ice 
crop in the winter of 1889-90, and the reaping of only a partial 
crop in the winter of 1890-91, has rendered these companies 
anxious to avail themselves to the utmost of the promised 
plentiful harvest. 


The Hudson river ice men are not alarmed at the 


weather. They prefer a short, active season to one in 


which snow storms and freezing weather alternate, when 
they are compelled to begin work-early only to be inter- 
rupted by thaws or the bother of scraping snow from 
the ice. A short season, beginning early in January and 
lasting six or eight weeks, with plenty of ice and no 
snow to speak of, would enable them to fill their houses 
at much less expense. 

What it means to fill the houses along the Hudson, or, in 
other words, what the annual crop of ice amounts to in tons, is 
not generally understood, says the New York Sw, and has 
never been known except to the large ice companies of New York 
city, who are obliged to keep watch each year of the total num- 
ber of tons harvested by others, as well as by themselves, in 
order to regulate the market price, and know where to go in 
case their supply runs short during the summer. It has been 
estimated that 3,030,500 tons can be housed in the 128 houses 
along the river. To that total may be added a safe estimate of 
500,000 tons, harvested by small individual dealers, brewers, 
butchers, and the like, and stored in small houses away from 
the river. New York city ice companies take the bulk of the 
3,000,000 tons to the city either for reshipment to other ports or 
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for consumption there, and also take from ponds and lakes ad- 
jacent to New York, south of Poughkeepsie, about 450,000 tons 
more, so that the ice crop of the Hudson valley south of Albany 
may be safely estimated at 4,000,000 tons. The harvesting of 
the crop gives employment each winter to an army of farm 
hands, brick workers, canallers and river men, who would oth- 
erwise be unemployed, and according to the estimate of a well 
informed ice man, necessitates the expenditure in the five coun- 
ties of Albany, Rensselaer, Greene, Columbia and Ulster, of more 
than $750,000 for cutting and housing. 


NATURAL ICE NOTES. 


——L. Hale has built a new ice house at Glasgow, IIl. 
——T.R. Foley is building an ice house at Aitkin, Minn. 
——B. M. Ames is building an ice house at Bristol, N. H. 
—wWnm. Sinz has built an ice house at Glenbeulah, Wis. 
—M. k. Clark will erect an ice house at Bloomington, IIl. 
—G,. E. Emmons has built an ice house at Morrisville, Vt. 
— Jacob Dolisi is putting up an ice house at Endora, Kan. 
J. H. Goetschius is erecting an ice house at Paradise, 








Nee Yn 
John Landers is building an ice house at Whitesboro, 

Nien Y 
——B. Hinchman is putting up an ice house at Sawyer, 

Mich. 


—Judge Sweezey’s ice houses at Blue Hill, Neb., are com- 
pleted. 

—G.H. Brown is building an ice house at Rockville, 
Conn.* 





Dexter & McCausland will go into the ice trade at Pitts- 
field, Me. 

W. T. Elliott is erecting an ice house at North Cam- 
eron, Mo. 

M. Miller is building an ice house on North Ninth street, 
Atchison, Kan. 

—The Park City Ice Co., Park City, Utah, has finished a 
5,000-ton house. 

——lIce men about the northern Indiana lakes are prepar- 
ing for business. 

—Featherstone & Keith are erecting an ice house at East 
Las Vegas, N. M. 

—Burnham & Co. are building an ice house at Otter pond, 
Sebago Lake, Me. 

—wWnm. Corah, dairyman, will harvest ice from his pond at 
East Aurora, N. Y. 

Heidt & Lerch succeed John Heidt in the ice business 
at Davenport, Iowa. 

—Several new ice houses are building at Lake Zurich, 
near Waukegan, III. 

——J. G. Winters, of Strong City, Kan., is building a large 
addition to his ice house. 

George C. Harlow is building an ice house and creamery 
at Westminster West, Vt. 

Ice cutting on Prosser Creek (Truckee, Cal.) began De- 
cember 18 with 10-inch ice. 

——The Carpenter Co., at Northbridge, Mass., will rebuild 
their houses burned last spring. 

—tThe ice house at Sloan’s Lake, Cheyenne, Wyo., will 
be enlarged by a 16X70 ft. addition. 

——Charles Norris is about to extend and otherwise improve 
his ice houses at East Edgecomb, Me. 

——On December 10 only 50,000 tons of old ice remained on 
hand in the houses on Kennebec river. 

——Mr. Silas Burt is building a substantial ice house on the 
lot east of his old ones at Mishawaka, Ind. 

—Mr. I. L. Joran is building a new ice house, 18X30 feet, 
near the Adamsdale pond, Adamsdale, R. I 

——S.F. Darling is erecting three new ice houses at East 
Providence, R. I.; total capacity, 7,500 to 8,000 tons. 

The first lot of ice (five inches thick) for the season, 500 
panne) was cut on the pond at Chambersburg, Md., on Decem- 
er 10. 

——The Crystal Lake Ice Co., Hastings, Neb., has finished 
work on their lake, which will be filled from the Blue river. The 
lake is also fed by springs. 

—— J. Hauenstein, of New Ulm, and George Ross, of Spring- 
field, Minn., have erected an ice house at Springfield, and will 
conduct a retail business. 

—John Reesman and John Whittier are erecting an ice 
house at Curwensville, Pa., and expect to fill it with ice this 
winter for the use of their customers. 
¥ Wm. Martin & Son, at Crawfordsville, Ind., are increas- 
ing their capacity by the addition of another large house, which 
will give them storage capacity for three seasons. 
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—tThe State Board of Public Lands and Buildings, of 
Nebraska, on November 28 awarded the contract for building a 
new ice house at the industrial school at Kearney,to cost $1,039. 


Hodgkins, Hall & Co. are repairing their ice houses at 
Bangor, Me., which were formerly owned by the Kineo Ice Co. 
If this season’s cut promises to be profitable, they will house 
35,000. 

——The Keuka Lake Ice Co., Watkins, N. Y., is building a 
new ice house at the foot of the lake. The new structure will 
be 100 feet long and forty feet wide, and will hold about 3,750 
tons of ice. 


——tThe Boley Ice Co., Pekin, Ill., have torn down their ice 
houses at Madison, Wis., and have shipped the lumber to Pekin, 
where they will erect new houses for the ice they expect to har- 
vest there this season. 


——Samuel Darling, of East Providence, R. I., is building 
three new ice houses on the Ten Mile river to take the place of 
the ones that were burned last winter. He is pushing the 
work as rapidly as possible. 

_ ——Some ice has already been cut on the Sioux, by Sioux 
City, Iowa, firms, and men are at work preparing to harvest the 
winter crop. Some of the ice companies have still from 7,000 to 
10,c00 tons of last year’s cut on hand. 


The Truckee, Nev., ice men have everything in readi- 
ness for the harvesting of the ice crop whenever the same is ripe 
enough to cut. The past season has been a good one, and 
the companies had only about 25,000 tons remaining on hand. 


—tThe Wisconsin Lakes Ice Co., of Milwaukee, has pur- 
chased the farm of Mrs. Elizabeth Gaul, near Dousman, Wau- 
kesha county, Wis., for $4,000, for the purpose of getting pos- 
session of the lake frontage for cutting ice for shipment to Mil- 
waukee. 

—tThe American Ice Co., Bangor, Me., November 27, 
chartered the barkentine Skobeleff (of Portland) then at Bucks- 
port, to load ice, etc., for Washington, D.C. This was proba- 
bly the last shipment of ice from the Penobscot river for the 
season. 

—tThe Twin City Ice Co. and the Mississippi Ice Co. of 
Rock Island, Ill., whose ice houses in Watertown are located 
very near together, are putting in new steam equipment for con- 
venience in packing their houses. Another large house is also 
being built. 

—John Krause and Henry Painter have formed a partner- 
ship, to be known as the Mansfield Ice Co., at Mansfield, Ohio, 
ice supplies to be cut from a rural lake, formerly occupied by 
the Wagner Lake Ice Co. The new firm will have storage room 
for 2,600 tons. 

—The Pawtucket Ice Co., Cumberland Mills, R. I., had 

nearly completed its new ice house, but during the storm of 
December 4 the greater part of the building that had already 
been erected was blown down, so that the work will all have to 
be done over again. 
Work is being rapidly pushed rebuilding the Armstrong 
ice houses at North Indianapolis, Ind., which were destroyed by 
fire last September. The houses, eight in number, contain 
dead air walls, avoiding the use of sawdust. They will have a 
capacity of 33,000 tons. 

——F. P. Hesnard, of Hot Springs, Ark., has commenced 
the erection of a dam up at Cold Brook, near that city, which 
will back up the water so that he can take ice from the pond 
thus formed. He soon commences the erection of an ice house 
having a capacity of 1,000 tons. 

—A Laconia, N. H., correspondent says that, ‘‘ Ice men 
from down country have been in this vicinity recently staking 
out claims. This is done upon the theory that lack of water in 
the ponds in Massachusetts will make a short ice crop. They 
can get all they want in this section for the cutting.” 

——The Knickerbocker Ice Co. has withdrawn its employes 

and removed its ice cutting implements from Oconomowoc to 
Madison, in consequence of the demand of parties who claim to 
own the bed of Fowler lake for pay for the privilege of cutting 
ice. Last winter that company paid out some $6,000 in Ocono- 
mowoc for labor. 
During a furious wind and rain storm December 4, along 
the Maine coast, three ice houses at East Hampden, owned by 
C. G: Sterns & Co., were blown down. The houses were over 
200 feet long, probably thirty feet wide and thirty feet high, and 
had a capacity of 15,000 tons. The same houses have been 
blown over twice before. 

——A Portsmouth, N. H., paper says: “The first ice house 
in the city was built twenty-seven years ago by Henry C. Lord, 
then president of the Erie railroad. There are four ice houses 
within the borders of the town, and a great many more In the 
vicinity ; but ‘unless there shall be_ plentiful rainfalls before 
snow, the production will be very limited this winter.” 

——The Walker Ice Co. is building a large ice house at 
Coes’. pond, New Worcester, Mass., which, when com leted, 
will be 320° feet long, 150 feet wide and ninety-four feet to 
the peak of the roof. It will contain twenty pockets, and will 
havea storage capacity of 25,000 tons of ice. It will require 
600,000 feet of lumber and 600,000 shingles in its construction. 

——_The Union Ice Co., Erie, Pa., has closed a successful 
season, all the ice placed in the various houses having been 
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used up. The rates in Erie during the past summer were lower 
than in either Buffalo, Cleveland or Detroit. The company will 
commence cutting ice as soon as itis six inches thick. The 
People’s Ice Co., of the same city, will have increased facilities 
for next year. 

——The Superior Ice Co. is completing arrangements for 
putting up an ice house with a capacity of 1,000 tons at Superior, 
Neb. Preparations are also being made for a large shipping 
business, and contracts have been entered into for supplying a 
number of Kansas towns with ice as soon as the season opens. 
The company was organized some months ago, with I. L. Edsall 
as president and manager, and John Wyss as secretary and 
treasurer. 





THERE will probably be no more ice palace shows and 
parades at St. Paul. At arecent meeting held in that 
city to organize an immigration society, the statement 
was made by a railroad official that ‘‘the tide of immi- 
gration to that country fell off appreciably as soon as St. 
Paul began to advertise the frigidity of the climate!” 
It is to be inferred, then, that if the ice palace goes the 
sturdy immigrant who settles in the Red river valley 
will imagine himself ina middle Tennessee climate, even 
if his legs, clothed in flannels, two pairs of pants and 
overalls, feel at times, when the blizzard zephyrs tamper 
with his whiskers, as if protected only by the gauzy tex- 
tures which in the briliant chromo swathe the nether 
limbs of the harem beauty. The railroad map maker 
having succeeded in making his road run in an air 
line from Chicago to Omaha wa St. Paul, the immigra- 
tion agent ought to be allowed to redeem his reputation 
by picturing a South-of-Europe climate along the line 
somewhere, even if it does run into Alaska! 





A RECENT trade paper, prepared for Southern con- 
sumption, contained a series of articles on refrigeration, 
in which the author—who writes in a reportorial way, 
with the average reporter’s happy disregard for strict 
accuracy of scientific statement—makes the astonishing 
observation, in italics, that ‘‘ there ts no such thing as ab- 
solutely pure natural tce.’’ The statement is absurd, and 
requires no refutation; but, as it happens, the City Ice 
Co., of Rockford, Ill, who in all probability never saw 
this series of articles, sends us an analysis of Rock 
river ice made by E. G. Smith, Ph. D., professor of 
chemistry at Beloit college, which shows the ‘‘ice to be 
pure and almost absolutely free from either mineral or 
organic matter.”’ This condition of ice cut from unpol- 
luted streams and lakes is by no means uncommon; 
rather, it is the rule. Indeed, the country over, it is 
much more rare to find unwholesome ice thanthat which 


is perfectly pure. 





Ir witt happen even in the ice business, it seems. 
For the story of a Kennebec ice broker, as rehearsed in 
an Augusta paper, is that he purchased 10,000 tons of ice 
from a fellow up in New Hampshire, to whom the broker 
paid $10,000 down. Then the fellow sold it to New 
York parties, getting $5,000 down ;: and then mortgaged 
it for another large sum to a wealthy New Hampshire 
man, and skipped with the ‘‘boodle.” And now there 
are three several ‘‘interested parties’? looking for that 
fellow ; for surprising as it may seem, none of them got 
the ice, which melted and returned as water to the river 
from whence it came ! 





Tue continued mild weather through December is 
beginning to be noted by ice cutters, who are now 
watching the mercury with growing interest, 
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[Written for ICE AND REFRIGERATION. ] 
PRACTICAL COLD STORAGE. 


THE HANDLING OF POULTRY—THE BEST WAY TO FREEZE AND PACK 
DRESSED POULTRY—THE FATTENING OF LIVE TURKEYS— 
THE STORY OF A P@ULTERER’S EXPERIENCE. 


By D. B. BEEMER. 


[Concluded from December issue, page 345-| 

I do not know what the women and children could 
have accomplished the next year in the way of breaking 
the record, for unfortunately both myself and the rival 
buyers were ‘‘knocked out” in the ‘‘round up” that 
season through neglecting to operate upon that ‘cast 
iron rule” before referred to, of ‘keeping the stock frozen 
till it was sold.” \Nith my newly constructed cold stor- 
age rooms, and the promise of the use of the then new 
line of Davis refrigerator cars, owned by the M. C. R. 
R., to carry the poultry to New York, where I could 
store in freezing rooms and hold till ready to sell, I was 
in a position to do a safe business. But Mr. Stanley 
had insisted, as a condition of our deal, that as soon as 
the weather was cold enough to put up a car load in my 
usual style, | should start one to Boston, to be closed 
out on arrival upon the open market; then ten days af- 
terward start another car, to be followed in another ten 
days by a third car; the balance of the crop to be entire- 
ly at my disposal to handle as I saw fit. I did not like 
to agree to this, but I finally consented to do so, as up 
to this time I had got out all right on such shipments to 
Boston. But the first car, in this case, struck Boston in 
a rainy, muddy time, with the market full of thawed- 
out, moldy stock, the frost having got out of it while in 
transit. Sales were slow and prices ‘flat.”. When the 
second car reached there, the first car load was only half 
sold out, and the balance thawed. : 
had in those days only so-called ‘cold 
cellars’’ to put frozen stock in, which, in such weather 


S3oston 


as then prevailed, were of no earthly use to prevent 
stock from thawing out. Ours thawed out, and the 


market being demoralized, it could not be closed out. 
I tried to prevail upon Mr. Stanley to hold back the third 


car, but he insisted upon carrying out the original pro- 
gramme, in the belief that the eastern markets would 
recover before its arrival. So it went down on top of 
the others, while I stored the other three cars in my cold 
rooms in the warehouse, and held till February, waiting 
for matters to mend in the eastern markets, for they 
were all in the same demoralized condition, from Boston 
to Baltimore. 

Finally I got the Davis cars up from Chicago during a 
spell of cold weather, iced up and loaded the poultry in, 
and started them for New York. [accompanied the cars to 
Albany, and then went down to the city in advance, en- 
gaged a freezing room from a fish firm on the docks at 
Fulton market, bought ice and ‘‘iced up” and awaited 
the arrival of the cars. They came down to St. John’s 
Park depot, near Chambers street, and with a lot of 
trucks I transferred the whole lot quickly into cold stor- 
age, where my thermometer registered 26° F., and had 
them safely shut up from the fog, rain and mud still pre- 
vailing. 

I found an awfully demoralized market, full of 
thawed-out poultry in all stages of decay. Peddlers’ 
wagons and stalls were stocked with ghastly-looking 
stuff that had been run through hot saleratus water to 
clean and ‘‘sweeten” it, while every day the police con- 
fiscated tons upon tons of it from markets and commis- 
sion houses to the docks; and all arrivals by freight con- 
tinued to open up thawed-out and moldy, and added, if 
possible, to the general demoralization of the market. 

The best turkey stock would bring but ten cents per 
pound when I got there, and other grades on down to 
one cent. Such a protracted spell of soft weather had 
not been experienced at that season of the year along the 
seaboard for a long term of years, and results to western 
shippers were disastrous. 

One large shipper from a town in eastern Lowa, who 
was in the habit of dressing and freezing up poultry on 
a large scale every year, much the same as I did, had a 
large storehouse on the ‘‘divide” between Boston and 
Albany, on the railroad, where he stored his stock and 
held it as a distributing point for different markets, from 
which he ordered it shipped daily as prices warranted, 
depending upon the frozen stock to refrigerate itself and 
keep frozen, which in ordinary seasons it would do. But 
that season the frost started out of the packages, and 
mold struck through the whole mass. When he opened 
up in New York the first lot of boxes ordered down by 
the boat and found them in that condition, he reasoned 
that it would be only the outside boxes of the pile, up 
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there in his storeroom on the ‘‘ divide,” which the weather 
had affected, and that the next layer in toward the center of 
the pile would be found all right. However, to assure 
himself if such were the fact or not, he ordered some 
such to be sent down to him. But the boxes sent from 
the center of the pile opened up in as bad shape as those 
from the outside, and as a last resort he had the whole 
sent down to him, and upon their arrival he filled two 
cold storage rooms on West street with it, and ran a 
steam engine and blast blower night and day for a while, 
trying to freeze it up again. In this effort he failed, 
however, mainly owing to the fact that he /l/ed the 
rooms with his thawed out stock, displacing most of the 
air in the room, so that there was not enough left in for 
the blow pipe from the freezing tank to have any appre- 
All he could do was to 
keep the peddlers at work,and work the stock off as well 
as he could. 


ciable effect upon the poultry. 


He lost $10,000 on his crop. 

Another large shipper from Elgin, Ill., came in with 
seven car loads in similar condition, and his loss upon it 
had the effect of laying him up at his hotel with a long 
run of fever. In the meantime, Boston being ‘‘stuck”’ 
on our three cars, I ordered one of them to be sent down 
to me on the Sound steamer, and when it arrived I en- 
listed the peddlers’ brigade, and looked on as cheerfully 
as I could while they worked off turkeys at three to five 
cents a pound that had cost us about sixteen laid down 
in Boston. 

As to the three cars I had in cold storage, I resolved 
to hold on to them until the market cleared up and 
prices advanced. I reasoned that the losses to country 
shippers would cause them to stop shipping entirely, 
and that it would be only a question of time when the 
market would become bare of stock, while shipments 
would not begin again till high prices were offered. Be- 
ing on the ground with my stock, I could safely wait for 
the highest figure, as I could then close out while ship- 
ments were on the way. I told the market boys I must 
have twenty-two cents per pound for the turkeys and the 
ducks, twenty cents for the geese, and eighteen cents for 
the chickens; and that I would stay till I got it if it ‘‘ took 
all summer.” So] attended to my icing and watched the 
thermometer, while I waited for the market to recover. 

There were six wecks of this soft weather on a stretch, 
and it took till the 75¢h of April for the market men to 
make up their minds to pay my price. Trimm & Sum- 
mer, in Washington market, gave the first order for a 
dray load of poultry to sample up on. I brought it down, 
and opened up the boxes in the alley in front of the stalls. 
The creamy surface of the pressed birds glistened with 
frost, and looked very inviting to the passing crowd, who 
had done without poultry so long, and they made a rush 
at them that rapidly emptied the boxes. 

Other market men came to see what caused the ex- 
citement, and finding how the matter stood came to me 
with orders for truck loads. In short, I closed the three 
car loads out inside of twenty-four hours, at full prices, 
and saved myself the total loss that many others were 
subjected to. Still, through the Boston cars, we netted 
a loss of over $5,000, when, if the goods had been 
handled as the other three cars were—kept under the 
power of frost from first to last—we would, on the con- 
trary, have cleared $5,000. 

The home rival house, as usual, copied my previous 
style of handling the stock, and had the same experience 
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with theirs on the Boston market that we did with our 
three cars sent there. Mr. Stanley had enough of poultry 
for the time, while I and my home rivals were left such 
‘‘lame ducks ” that we were in no position to handle the 
crop of poultry off the old grounds, the next season, 
much to the sorrow and loss, no doubt, of our old 


poultry growers there. On my return to Chicago I went 


on to Omaha, and started there in the fruit and produce 
trade, to grow up with it and the country. 


FROZEN BAIT. 

While the American and English diplomatists are 
working out the problem of the right of American fish- 
ermen to procure bait, which the Canadian authorities 
and the statu guo now forbid them to obtain, as formerly, 
at the banks themselves, the fishermen have succeeded 
in solving the problem themselves; and it is not a little 
curious to note that refrigeration has been the means. 
The Boothbay, Me., Register thus describes how the 
difficulty was overcome, and how a new industry has 
been created : 


Three or four years ago Capt. M. R. Rowe & Son discoy- 
ered the method of catching the bait herring in purse seines, 
and then freezing the herring by artificial cold, keeping them 
in cold storage held constantly below the freezing point. Since 
that time the fleet has constantly increased, and might be 
increased indefinitely if a market could be created for this 
fish. 

This year has proved quite successful up to the present 
time, a large number of vessels having come from Gloucester 
and other parts for bait. The canning factory has taken many 
hundred barrels and several thousand barrels have been salted 
to ship south. The fish have been of a desirable size for all 
purposes, and this business has become one of the leading 
branches of our fishing industry within a very short time. 

During the winter months, however, these fish seek deep 
waters, where it is impracticable to fish for them. Hence the 
freezing and storing of them during the fall months render it 
possible to furnish a supply of bait every month in the year in 
quantities to suit customers, and at prices which they can well 
afford to pay. 

If this important industry succeeds as well as it promises, it 
will prove a great benefit to the fishermen, and ought to stimu- 
late our home fishermen to increase their fleet. 

The other day we called upon Mr. Luther Maddocks, 
through whose energy this thing is being brought about in 
our town, at his factory on the east side of the harbor. Hecon- 
ducted us to a large building on his wharf where the freezing is 
done and the cold storage room situated, and explained each 
step in the process. 

The fish are first packed in sheet iron pans about one foot 
broad and two long. The pans are then packed in a large pen 
or box with double walls, between layers of chopped ice and 
salt. After remaining in this pen for a sufficient time they are 
taken out, removed from the pans and piled up in the chill room, 
there to await the fisherman in search of bait. 

We went into the chill room and examined the fish piled up 
there like cord wood, from floor to ceiling. They were frozen 
hard and stiff as sticks, and when we attempted to bend one of 
themit broke short off. They can be shipped long distances in 
tight paper-lined boxes or barrels without thawing, even in mild 
weather. 

Mr. Maddocks gained his practical experience in this busi- 
ness during his stay in Portland, Ore., where he was connected 
with the Deep Sea Fishing Co., of that place, who deal largely 
in frozen fish for the New York market. He also made several 
trips to the great lakes and investigated the freezing of lake her- 
ring at Sandusky, Ohio, and other places, thus gaining valuable 
information in regard to the business. 

Mr. Maddocks has been advocating this method of supply- 
ing bait for years, but not until recently has he succeeded in in- 
teresting outside parties enough in the business to get them to 
take hold with him. 
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When M. Cudahy withdrew from the Armour pack- 
ing concern it was announced that Mr. Cudahy had be- 
come wearied with the cares of the great business, and, 
having made a comfortable fortune, would devote him- 
The actions of Mr. 


self to taking life more easily. 
Cudahy since that time, however, do not corroborate the 
theory that he withdrew for his health, but rather for his 
wealth. He has increased the business of the great 
plants at Omaha and Milwaukee, and is now at the head 
of a scheme to erect a large establishment at East St. 
Louis, besides being interested in other new ventures in 
this line, as will be seen by reference to our news items. 
Mr. Cudahy was for many years with Armour & Co. 
and the Armour Packing Co., both parts of the great 
packing interests of ‘‘ Phil” Armour. Whether, as some 
say, ‘‘ Armour made Cudahy,” or vice versa, one thing is 
certain, and that is, that Mr. Cudahy, in branching out 
on his own account after his long experience with the 
great and only Armour, intimates thereby that there 
is money in the packing business. 

During the month the final cash payment was made 
for the ‘‘Stickney tract”? by the Chicago packers who 
rebelled at the recent settlement effected between the 
‘« Big Three”? (Armour, Swift and Morris) and the Union 
Stock Yards Co., at Chicago; so that it becomes pretty 
certain that the other packers now at the Union Stock 
Yards will sooner or later remove their packing houses 
to the new yards, as they threatened and promised to do 
some two or three months ago. 


PACKING HOUSE NOTES. 
—tThe Chicago Packing and Provision Co. at Nebraska 
City, Neb., is to put in another ice machine. 
The American Refrigerator Transit Co. are building 


fourteen cars for the sole use of the Fort Worth (Tex.) Packing 
Co. 








The Fort Worth (Tex.) Packing Co. will materially en- 
large their refrigerating capacity by adding new machinery 
during the winter. 

—John P. Squire & Son, packers, of Boston, will put in a 
150-ton De La Vergne refrigerating machine. The space to be 
refrigerated will be over 3,000,000 cubic feet. 


—The new 150-ton machine built by Weisel & Vilter Man- 
ufacturing Co. for John Morrell & Co., Ltd., Ottumwa, Iowa, 
has been charged with ammonia by the National Ammonia Co., 
and started up. 


It is rumored at Sioux City, that Cudahy, the great 
Chicago packer, who also has houses at Omaha and Milwaukee, 
has leased the Booge plant in that city, and will begin operating 
it at once. Stock receipts at Sioux City this fall are larger 
than ever before. 


——A number of large packing houses in both the east and 
west are puttingin overhead tracks, switches, etc., for handling 
carcasses, made by J. W. Moyer, of Philadelphia. It is difficult 
to see how a packing house can handle carcasses conveniently 
and quickly without such apparatus. 








-American beef growers are to have more and more 
competition from New Zealand. Two large cargo ships have 
just been ep latod to carry frozen meats from New Zealand to 
England ; and in a recent trip they discharged 65,000 and 58,000 
oo each. Several other vessels are also employed in the 
trade. 





M. Cudahy, the Chicago pork 
plant of McLennan, Shallcross & Co., 
of Hughes, Taggart & Co., Louisville, together with twenty- 
three acres of land. He will erect a big stock yard and pork 
packing establishment, and make that city his southern dis- 
tributing point. 


packer, has bought the 
and the Magnolia plant 
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Armour & Co., of Chicago, have just finished a large 
cooler at Toledo, Ohio, 18069 feet, two stories high, which will 
be used to store meats received by refrigerator cars from the 
Chicago and Kansas City abattoirs of the firm, The Toledo 
people claim it is the finest establishment of the kind in the west 
outside of Chicago or Kansas City. It is cooled by ice stored in 
the second story. 


Messrs. Doud & Co., Boone, Iowa, are about to put an 
ice and refrigerating machine into their packing house. The 
ice machine will be of such capacity as to keep the packing 
house at the proper degree ob coolness during the hottest 
weather, and in addition make from five to ten tons of block ice 
per day for icing cars. To accommodate the machine it will be 
necessary to erect an addition to the packing house some forty 
feet square and three stories high. ‘This addition will contain 
the ice machine and its engine, together with a new engine and 
two additional large boilers for the use of the house. 


—tTraveling Agent John S. Knox, of the Cudahy Packing 
Co., of Chicago, Omaha and Milwaukee, has just left St. Louis 
after completing the details for the packing plant to be estab- 
lished in East St. Louis by his company, says a St. Louis tele- 
gram. It will be the largest plant in that city. At the time of 
his visit there Mr. Knox bought the plans of the buildings which 
his company proposed to erect, but did not make public their 
details nor, it is believed, did he close contracts for the work. 
The new plant is to cost $500,000, and will afford employment to 
several hundred men. The company will at first use the plant 
only for their beef packing business, but their plans contemplate 
finally the establishment of both beef and pork packing in East 
St. Louis. 








FOREIGN NOTES. 


—During the year passed the United States exported 
45,000 tons of ice, valued at $112,000. Our best ice customers 
are the British West Indies, to which were exported during the 

ear 18,000 tons, valued at $47,000. Somewhat singularly, the 
loudest calls for ice machines come from those very islands. 
The United States consul at Antigua invites the attention of 
American artificial ice companies to the splendid opening which 
that and all the other of the British West India islands present. 


The Northern Counties Ice Co., of Newcastle-on-Tyne, 
England, has recently erected a 25-tonice machine and 18-ton 
refrigerating plant, at the grain warehouses, Quayside, the 
machinery having been built by the Pulsometer Engineering Co., 
Ltd., of London. The refrigerating rooms are so located as to 
facilitate the unloading from vessels of frozen meat from Amer- 
ica, Australia and New Zealand. The machinery, ice tanks, 
etc., are located on the ground floor and the cooling rooms in 
the cellars underneath, while running through the building isa 
system of rails uniting with the railway tracks outside for load- 
ing cars with ice and meat under cover. The upper floors of 
the building being designed for grain storage, the boilers are 
located outside the main building, twenty feet above the ground 
level. The system of refrigeration is of the ammonia compres- 
sion type, the warehouses being built under the Puplett’s pat- 





ents, owned by the Pulsometer Engineering Co., Ltd., but the 


cold storages are cooled by brine circulation, the cellars having 
four rooms, of 43,500 cubic feet capacity, insulated and fitted 
up for meat already frozen, which will be kept at 24° F., 
and several others of 30,500 cubic feet capacity, as well as 
24,000 cubic feet of passage ways, to be kept at 35° F. The 
plant is worked by one main engine of compound, hori- 
zontal tandem type, the machines, though separate, being so 
arranged as to work in conjunction, giving 25 + 18 tons ice 
making or refrigerating capacity as desired. A high pressure 
engine is provided for running the refrigerating plant (18 tons) 
when the main engine is not at work. The gas compressors are 
of the horizontal, double-acting type, with valves of steel, work- 
ing in steel vertical cases, and without springs or buffers. The 
stuffing box around the compressor rod is provided with aninner 
and outer packing, leaving an ammonia chamber around therod, 
which chamber is connected by two pipes to a reservoir placed 
above the pump and filled with oil. Any gas passing the inner 
packing escapes into the reservoir, and a circulation of oil is set 
up. The top of the reservoir is connected with the suction of 
the pump, and any gas collecting in the reservoir is thus at once 
removed. The condensers are placed in a wrought iron tank, 
and consist of special wrought iron U tubes, connected with 
forged steel junction pieces, so arranged that any tube can be 
replaced. At the end of the ice tanks are placed the refrigera- 
tors, three in number—two for ice making and one for refriger- 
ating the cellars. The design is multitubular, having welded 
steel shells and tube plates secured by bolts. The tubes are 
U-shaped and so arranged and fastened on the tube-plate that 
they can be withdrawn from the shell if desired. The liquid 
ammonia surrounds the tubes, and the brine is circulated 
through the tubes by brine pumps placed in the refrigerator 
tank. The refrigerators are placed in separate tanks, and not 
in the congealing tank, by which arrangement they are protected 
and readily accessible. The ice tanks are of wood, with a mold 
capacity of 75 tons, the molds being of galvanized steel and the 
blocks weighing about 175 pounds. The connecting ammonia 
pipes are of seamless steel, with valves of forged steel, and all 
parts exposed to the action of ammonia are also of wrought iron 
or steel, except the compression pumps, which are made in cast 
ron, 
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NEW COLD STORAGE PLANTS. 

As in the department of ice factory construction, so 
also in cold storage building there is a commendable ac- 
tivity. Business men handling perishable food products 
are coming to understand better day after day the use- 
fulness and practical value in a pecuniary way of these 
storage facilities, and their construction in new territory 
is to be noted almost daily; and, as will be seen in the 
notes below, the new factories are by no means confined 
to any one section, but are scattered all over the coun- 


try. The record of new plants, enlargements,etc., is as 


follows: 
INDIANA. 


Terre Haute—The Terre Haute Brewing Co. will erect a 
large cold storage house. 
IOWA. 


Council Bluffs—The Anheuser-Busch Brewing Association 
will erect an extensive storehouse on Tenth Ave. during the 
winter. The plans have been prepared. 

Emmettsburg—The Jos. Schlitz Brewing Co. will. erect an 
ice house and storage depot here. This is the sixth house the 
company has established recently in Iowa. 

Wilton—G. W. Kelley,of Sweetland, has purchased the aband- 
oned brewery building,and will convert itintoa creamery. Hehas 
cold storage, where he keeps his products fresh, and contem- 
plates enlarging that department for the accommodation of the 
public, who need such facilities. 


MAINE. 


Cumberland Center—E. B. Osgood is putting up a cold stor- 
age house. 

MICHIGAN. : 

Kalamazoo—Three Kalamazoo men will erect a big ware- 
house, and engage in the cold storage business on a large scale. 

Saugatuck—It is proposed to build a cold storage warehouse 
and fish freezing plant here. 

Sheboygan—The Cold Storage Co. will erect a three-story 
building on the river front. The company has incorporated as 
the Sheboygan Cold Storage Co. The capital stock is $10,000, 
and the incorporators are Peter Batts, G. Edward Hart and Pliny 
H. Peacock. 

MINNESOTA. 

Minneapolis—The Minneapolis Cold Storage Co. has been 
incorporated by Emerson Cole, E. G. Potter, Madison Cooper, 
C. E. Cotton and S. M. Rich; capital, $150,000; object of its busi- 
ness shall be cold storage, freezing, general storage, the loan- 
ing of money on merchandise while stored in the house; also cut- 
ting, storing, buying, selling and dealing in ice; also buying and 
selling all articles of merchandise. 


MONTANA. 
Great Falls—The Great Falls Meat Co. are erecting a cold 
storage house (ice system), and will make a specialty of hand- 
ling frozen fish and poultry. 


NEBRASKA. 


Crawford—The Krug Brewing Co., of Omaha, is erecting a 
cold storage house, making three in that city. 


NEW YORK. 

Buffalo—The Buffalo Brewing Co. is at work on a three- 
story cold storage house; only one story, however, to be com- 
pleted for the present. 

OHIO. 

Ashland—Ground has been broken for the new cold storage 
warehouse of John Houck Brewing Co. The structure will be 
36X44 feet, two stories, of brick, and will cost over $3,000 when 
completed. 

Greenville—Is to have another cold storage house. , This 
is the third in the town used by brewing firms. 

PENNSYLVANIA. 

Emlenton—The Producers’ Oil Co. has just closed a contract 
for a 20-ton refrigerating machine, made by the Craft Refriger- 
ating Machine Co., which will be used in the paraffine works. 

Reading—The Reading and Pottstown parties who organ- 
ized a cold storage company, capital $100,000, with Burgess C. 
Q. Guldin, of Pottstown, president, have purchased a site at the 
corner of Reed and Elm streets, Reading, for their building, 
which is to contain two ice machines of improved make. Their 
capacity will be forty tons daily. 

Towanda—The Messrs. Stegmaier are erecting acold stor- 
age house to cool with ice. 

TEXAS. 

Dallas—The Texas Brewing Co. will increase the capacity of 
their refrigerating and ice making plant. 

Greenville—Ihe Fort Worth Brewing Association has com- 
pleted arrangements for the erection of a beer and ice house at 
Greenville. 
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San Antonio—The San Antonio Cold Storage and Manufact- 
uring Co. has been incorporated, with a capital stock of $50,000. 
The incorporators are C. H. Brewster, J. Ward and J. Shull; 
purposes, to purchase, can, refrigerate and sell meats, vegeta- 
bles, etc. 

Velasco—H. Hamilton, J. A. Patton, H. Prince and C. A. 
Zilker, of Houston, have incorporated the Velasco Ice, Light 
and Refrigerator Co., for the purpose of operating the ice 
factory and cold storage plant lately reported as to be erected. 
The capital stock is $50,000. 

WISCONSIN. 


Sugar Creek—A large ice house is in course of erection at the 
creamery. 





Gee asercacraamsnanaee: 


We append below the most important new patents, 
relating to the ice, ice making, refrigerating, cold storagé 
and kindred trades that have been issued from the patent 
office during the past month, reported expressly for 
Ick AND REFRIGERATION. 


REFRIGERATING APPARATUS. 


No. 462,904. Charles F. Miller, Lancaster, Pa. Filed July 3, 
1891. Serial No. 398,412. Patented November 10, 1891. (No 
model.) 

Claim.—1. Ina refrigerating apparatus, the combina- 


tion of a pair of generators, with a cooler for the liberated 
gas, pipes and valves making communication at will be- 
tween either one of the said generators and the said 

















cooler, a separating receptacle receiving the gas and 
condensed steam from said cooler, and the necessary 
pipes and coils of a refrigerating circuit, substantially 
as and for the purpose set forth. 


ICE MACHINE. 

No. 464,862. Frank L. Fonda, Robert C. Roach and Walter H. 
Underwood, Hutchinson, Kan. Filed February 7, 1891. Serial 
No. 380,589. Patented December 8, 1891. (No model.) 
Claim.—The combination, with the cylinder 4,hav- 

ing removable head 4, provided with aligned stuffing 

boxes, and a spider /, extending from end to end of the 
cylinder and formed 
of three radial arms 
Se Pare ari yy 
being apertured, and 
narrower-arms /* (”° 
2long the under side 
of the arms 7” /’”, re- 
spectively, the outer 
edges of said arms 
being bolted to the 
—cylinder, thus form- 
ing compression 
chamber A’, connected inlet chambers A* 4* and sepa- 
rate outlet chambers 4‘ 4°, a supply pipe leading into 
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said inlet chambers, spring seated valves opening from 
chambers 4* 4* into the compression chamber, and out- 
let valves opening from opposite sides of chamber 4’ 
into the respective chambers 4‘ 4’, of the rocking shaft 
extending through the compression chamber and stuffing 
boxes, and a piston or wing £, mounted on the shaft 
with its ends and longitudinal edges in close contact 
with the walls of said chamber, substantially as set 
forth. 
PUMP AND ICE MACHINES. 


No. 465,276. Frederick X. Kuhn, Buffalo, N. Y. Filed June 5, 
1889. Serial No. 313,133. Patented Dec. 15, 1891. (No model.) 


Claim.—In an ice machine, the combination of the 
oil receptacle, the cranked shaft mounted therein, the 
cylinders communicating with the receptacle, the pistons 
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in said cylinder operated by the shaft, the dome-shaped 
divided valve cases on said cylinders, the force and suc- 
tion valves in said cases, the suction pipes having the 
coil extending into the oil receptacle, and the force 
pipes having the branch, and the oil receptacle com- 
municating with said branch pipe, all substantially as 
shown, and for the purpose described. 


AMMONIA STILL. 

No. 460,137. Daniel L. Holden, New York, N. Y. Filed March 
23, 1891. Serial No. 386,002. Patented September 29, 1891. 
(No model. ) 

Claim.—The combination, in an ammonia-still, of 
the case A, per- 
manently closed 
at the one end 
and having the 
base at the other 
end and packing 
and clamping 
devices around 
such base, a hol- 
low column 
closed at the 
ends, a supply 
pipe for fluid, 
and a discharge 
pipe connected 
with the bottom 
of the column 
and passing 
through the 
base, and pack- 
ings around 
such pipes, and 
a range of pans 
connected to 


and supported 
by the column, substantially as set forth. 

















COMPRESSING APPARATUS. 


No. 460,696. Franz Windhausen, Berlin, Germany. Filed January 
8, 1889. Serial No. 295,798. Patented October 6, 1891. (No 
model. 
Claim.--In a machine for producing cold by the ex- 


pansion of a gas liquefiable under mechanical compres- 
sion, the combination, with a compressor having a 
chamber A, provided with a piston, a chamber A’, com- 
municating with the chamber 4, and containing a pres- 


AND @7 REFRIGERATION: 
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sure fluid _Y, confined between the piston and the stuffing 
box of the piston rod, of an expansion cylinder C, hav- 
ing a piston provided with a valve 7, a space ¢ around 
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the piston rod, a vaive s, and a space m' within the 
stuffing box of the piston rod and communicating with a 
space m in the stuffing box of the compressor, substan- 
tially as and for the purpose set forth. 


REFRIGERATOR. 


No. 460,808. William Campbell, New York, N. Y. Filed March 





II, 1891. Serial No. 384,659. Patented October 6, 1891. (No 
model.) 
Claim.—In an ice chest, the combination with an 


elongated chest having an opening in its top at one end 
thereof, of looped straps D, secured to the top on oppo- 
site sides of the opening, formed with 
angular securing portions /, and ex- 
tending down into the chest, a metal- 
, lic box having flanges at its top and 
bottom, the former resting on the se- 
curing portions and the latter on the 
lower portions of the straps and 
formed with an aperture ? in its up- 
per side, a drip chamber J/, having 
flanges on its upper edge, resting on 
the straps, an inclined side JV, its lower end being con- 
tracted, a drip pan and an ice tray in the box, substan- 
tially as described. 





ICE MACHINE. 

No. 462,689. Oliver H. Castle, Indianapolis, Ind. 
1890. Serial No. 360,900. 
model. ) 

Claim.—1. In an ice machine, the combination, with the 
absorption chamber, and a weak liquor supply pipe ar- 
ranged to enter the upper part 
of said chamber, of a weak 
liquor distributer consisting 
of a coil of wire cloth or like 
perforated material supported 
in said chamber above its 
bottom and below said weak 
liquor supply pipe, whereby 
the weak liquor is distributed 
in thin films,-as and for the 
purpose set forth. 

2. Inanice machine, the 
combination with the absorp- 
tion chamber and a_ weak 
liquor supply pipe arranged 
to enter the upper part of 
said chamber, of a weak 
liquor distributer consisting 
of a series of coils of wire 
cloth or like perforated ma- 
terial, said coils being sup- 
ported in said chamber above - 23 
its bottom and below said weak liquor supply pipe, said 
coils each forming a series of vertical passages, and ar- 


Filed August 4, 
Patented November 10, 1891. (No 
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ranged with a transverse open space between adjacent 
coils, substantially as set forth. 


GAS COMPRESSOR. 


No. 461.080. George F, Knox, Chicago, Ill. 
Serial No. 350,289. 


C 


Filed May 2, 1890. 
Patented October 13, 1891. (No model.) 


ec 


wi—T. gas compressor, the combination, 
with the compression chamber and 
piston, of a valve having a tubular 
stem, a block having an annular 
*“ socket in which said stem fits, and 
a duct communicating with said 
socket a short distance away from 
its closed end, so as to be closed 
by the valve stem before it com- 
pletes its stroke, whereby the valve 
is cushioned by air confined in the 
socket of its stem, substantially as 
set forth. 

2. In a gas compressor, the 
combination, with the compression 
chamber and piston, of a valve DL, 
having a suitable stem, the block 

4 /, having a socket for said stem, 
and the ring C, having the valve seat c, said block and 
ring being detachably secured together, substantially as 
set forth. 





DEVICE FOR FEEDING CHEMICALS TO FILTERS. 


Thomas H. Butler, Baltimore, Md. Filed February 25, 
Patented October 13, 1891. (No 


No. 461,235. 
1891. Serial No. 382,780. 
model.) 

Claim.—The combination, with the shell of the 
valve, provided with the passages 5 6 and 7 8, and 
adapted to be secured to the inlet pipe of a filter, of a 
jar adapted to contain a chemical substance, and con- 








nected with the said passages 7 and 8, and the plug 
provided with the passages 2 3 4, whereby the water 
may be passed into the filter direct through the inlet 
pipe and the central passage 2 of the plug, or indirectly 
through the said jar and the passages 7 and 8, substan- 
tially as set forth. 


WANTED AND FOR SALE ADVERTISEMENTS. 


[The charge for advertisements tn this column ts 83 each tnsertion for seventy 
words or ¢ess, ” and twenty-five cents for each additional fourteen wor ds. No adver- 
tisements will be inserted unless ac companied by the necessary cash. Parties 
given, as the Publishers 


answering these adve ytisements must write lo the addresses 
decline to Y fur nish any tnfor mation concerning them.|\ 


A Rare Chance. 


A 3ton Boyle ice machine in good condition. 
E. K. P. Ossorn, Birmingham, Ala. 


Price low. Address 


caren Wh 


The best and cheapest blacks on earth, all gre ades and for 
every purpose. We supply the largest makers and users 
of Ice Machinery in the world. Write us if you we unt 
prices and further pointers. 


THE NUBIAN IRON ENAMEL CO., 
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Location for Ice Plant and Cold Storage. 


Wanted, location for ice plant and cold storage. 
cations to “R.S. D., 
Chicago. 


Address all communi- 
care ICE AND REFRIGERATION, 177 La Salle street, 


For Sale Cheap. 
First-class ice elevator. Capacity 1,800 tons daily, 
and hold bar pockets all complete. 
Broadway, So. St. Louis, Mo. 


with 700 feet chain 
Address JAMES A. Situ, 4708 South 
Wanted. 
First-class erecting engineers for Corliss engines and refrigerating and 
ice making machinery. Address “ Z, M.,” care IcE AND REFRIGERATION, 
177 La Salle street, Chicago. 


Condenser for Sale. 

For sale, a submerged condenser used only one season, 
8,500 feet of one-inch pipe. Will be sold at a bargain. 
PANY, Wilmington, Delaware. 


consisting of 
DIAMOND IcE Com- 


Situation as Engineer. 
Situation as engineer of ice plant. Four years’ experience with absorp- 
tion and compression machines. Can give good references. Address WILL 


M. Moore, box 77, Yazoo City, Miss. 








Manager Wanted. 
An experienced manager to take charge of our new 125-ton (Smith Plate) 


ice plant and cold storage warehouses. Must be a man of ability, and expert 
in cold storage business. A good situation forthe proper party. Best of 


references required. Address W. S. HopGes, Secretary, room 37, Republic 
Building, St. Louis. Mo. 


Ice and Cold Storage Plant for Sale. 


The Excelsior ice and cold storage plant, located in the solid 
gressive city of Nashville, Tenn. Ice making capacity 80 tons daily, and an 
additional reserve capacity of 20 tons, cold storage capacity 50,000 cubic 
feet. This is one of the largest and best equipped plants of the kind,in Amer- 
ica,and has been a success in every way fromthe start. For particulars 
address W. H. Howe, Nashville, Tenn. 


and pro- 


Refrigerating Machinery for Sale at a Bargain. 

Having closed up business, a cold storage house desires to sell its entire 

machinery, consisting of three (3) ice or refrigerating machines ,aggregating 

fifty (50) tons capacity; two (2) Harris Corliss engines, 96 and 66 horse power, 

nearly new; one (1)Whittin boiler, 75 horse power; four (4) Sturtevant blow- 

ers, coils, shafting, etc., all in good condition. Will be sold in one lot or to 
suit purchasers. Address G, A, BIGELOW, 116 North st., Boston, Mass. 





ENGINEERS AND CONTRACTORS FOR 


Ventilating 


WATERAND... 
STEAM HEATING. 


Brewery «Refrigerating 


GREENHOUSE HEATING 
AND STEAM LAUNDRY WORK. 


sae PLIMPS::: 


Feed Water Heaters, and all 





ALSO EXPERTS IN 


Damper Regulators, 
kinds of ae Supplies. 


Nos. 92 and 94 Andrews Street, 


ROCHESTER, N. Y. 


SRR R SSCS SE NCEE SERS ER ESTES S AEC N ARES ES ET USES EPS SESS ES SSS SSE SE ESSE ESSE SUPERS SSSR RSS SSSR ERS S SEER RES SESE SRS SE SSSR SESE See eee eeeeeeee 


0 Uses Ice Machinery 


 BONNELL’S NUBIAN IRON ENAMEL * 


17 TO 19 NUBIAN AVENUE, 


(A CHICAGO SUBURB.) 


CRAGIN, ILL. 


50 Pas (Chee AN Die REFRIGERATION .:. (JANUARY, 1892. 


CRANE COMPANY, Curcaco, 
vreciat WROUGHT IRON PIPE 


For Ice Making and Cold Storage. 


















THE 


- L&R. Binder 
e i - i \|° OQ 
(9 A FILE Qe f 
4 and permanent |e ILPER, a ‘ 
{3 6 ; 
- six months. 5) i=) ALL PROCESSES. oxy, 
REFERTO. COTS IN THIS PAPER FOR SPECIMENS OF WORK: 


I67 DEARBORN ST. ~~ CHICAGO. 





YRIGHTED ) ~ || 


Save YOUP cess 166 s¢ Reirigeration 


FOR FUTURE REFERENCE. 


EACH VOLUME IS FULLY INDEXED AND MAKES A 
VALUABLE WORK OF REFERENCE. 


AND EXPERT IN 


* = [662 Retrigérating Machinery 


ee ene 701 STOCK EXCHANGE BUILDING, 
SOLICITED: «22. 
a eee CHICAGO. 


A. W. SWANITZ, CONSULTING ENGINEER, 


Binders holding six copies (one volume), 
$1.00 each, post-paid. 


appress H. S. RICH & CO., pustisHers, 


177 La Salle Street, CHICAGO. 


. 
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“AMMONIA ROD PACKING 
saves Fuel (ANWAR MUTED DOC Tey Frictoness 


od Yee LASTS ror YEARS Ojai =vatag 
AT L AST A PACKING HAS BEEN READ WHAT ONE OF OUR CUSTOMERS SAYS. 
INVENTED THAT WILL 


CuHrIcaGo, December 12, 1891. 


ILLINOIS METALLIC PACKING CO., CHICAGO. 

P ACK A NI NI O N | A FR O DS GENTLEMEN: In reply to yours of recent date, am glad to be able to 
= Ps ; . he state that the Ammonia Rod you packed with your Anti-Friction 
Satisfactorily and Economically. Metallic Packing is running very satisfactory. After a trial of a 

ALL KINDS OF PISTON RODS PACKED. “T» number of other packings on this rod, none of which were 

a success, I can truthfully state that l consider your packing as 


being unequaled for ammonia rods. as well as for other 
ILLINOIS METALLIC PACKING CO; rods, pumps and engines. Wishing you the success you deserve 
103 TRADERS’ BUILDING with your packing, Iam, Yours respectfully, 
CHAS. B. FAIR, Chief Engineer, 


Send for Price List and Description. Cc KM ICcCAGO. CONSUMERS’ PuRE ICE Co, 


Chapman Valve Manuiacturing Co. 


-»-+-»-MANUFACTURERS OF 








VALVES AND GATES FOR WATER, GAS, STEAM, 
AGID, OIL, AMMONIA, ETG. 


aso GATE FIRE HYDRANTS 








SPECIAL ATTENTION GIVEN TO 
VALVES FOR REFRIGERATING, COLD STORAGE, 
ICE MAKING MACHINERY, ETC. 


We make the best Valve for Ammonia Heavy Pressure in 
the market. The two illustrations here represent Ammonia 
Valves that are giving universal satisfaction. 


General Office and Works, Treasurer's Office, 


INDIAN ORCHARD, 72 Kilby and 112 Milk Sts. 
MASS BOSTON, MASS. 
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THE L GALIGHER COMPANY. ATTENTION, GREAMERIES!!| sk 
[CE%REFRIGERATING [ ia, “Alexandria Improved 


Bumbo Separator. 
ACHINE zs , 
2 SUPPLIES | 









Machines Purchased, Erected and 
Results Guaranteed. 


GAPAGITY OF PLANTS INGREASED © 


AT A MINIMUM COST. 




























































































Repairs and Alterations Made. 




































































. Perfected Distilled Water Apparatus for Ice Factories 
Pure Water Co.’s, Chemists, and Caraffe Freezing. 









































EXPERTS FURNISHED. CORRESPONDENCE SOLICITED. 

















ef capa 
thas ane eed 
3.000 lbs. per 








W ors hine in e 
ROOM 709 : i bow! o on pain to cis to Be rom Steel m ee i 
s you nee i rge s ° We contro Nels 
GHAMBER OF GOMMERGE BUILDING, # &'Peicrson and tie Stephens Patent for the U.'S. of the ATexandria and 
. Jumbo § eparators, 
co GHIGAGO, ILL. ’ DAVIS & RANKIN BLDG. AND MFG. CO. 
BRANCH OFFICE, N. W. COR. THIRD & MAIN STS., CINCINNATI. 240 TO 254 WEST LAKE STREET, CHICAGO. 


es GRAVEK TANK WORKS. 


INCORPORAT ED———— 


ee IRON =STORAGE TANKS 


eat AnD STEEL 












































OFFICES 








334 & 336 Rookeru, 


CHICAGO, ILL. 


EAST CHICAGO, IND. 


ON BELT LINE, CONNECTING 
WITH ALL CHICAGO RY’S. 








GROUND 
OORK 


FOR INSULATING PURPOSES. NEQUALED as a non conductor of heat in all dry 
#222 2% % 2 (.) storage rooms and situations. They are FIRE- 


For Cold Storage Rooms, Refrigerator Cars, Brewers, and all @ PROOF, and when exposed to a red hot fire 
insulating purposes. Large stocK o1| hand which ze 
will be moved at low prices. 





on one side will bear the hand on the other, 


MACKOLITE ‘soarn, COMPANY, 


LC# AND 


DIRECTORY OF- 


Dealers and Cold Storage Houses. 


lice 


Factories 


THE PICTET ICE WORKS, 


Mauufacturers of Artificial Ice from Filtered 

and Double Distilled Lake Erie Water. 
Capacity, 30 tons per day. 

& 24 Center St., Cleveland, O. 


THE WASHINGTON MARKET CO. 


Ce 


Wan. McGuIRE, 
C. H. Prescott, Pres. 
Wa. McGuire, Mgr. 


STANDARD ICE CO. 


20, 22 


“ntral, accessible and close to business, with 

over 300,000 feet cold storage space, 

Market: 7th and Pa. Ave., N. W. 
Washington, Dace 


Office: Wall Street. 


Center Factories: 


CENTRAL ICE CO. 


REPRESENTING Lookout Ice & Cold Storage Co. 
Chattanooga Ice & Bottling Co. 

Big Spring Ice Co. 
Chattanooga, Tenn. 


ICE BROKER, 


Ice ( apac ity, 


125 ‘Tons daily. P. O. Box 1264. 


MorrIs BENJAMIN, Mer. 


J. WALTON CURTIS, 


REFRIGERATION 


NORTHWEST COLD STORAGE & ICE CO. 
Sec’y and Treas. 
Vetoes 


Daily capacity, 


Atlauta, Iceville and West End. 


Ice bought and sold on commission, 
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EXCELSIOR ICE & COLD STORAGE CO. 


Ice capacity, 80 tons daily. 
W. H. Howe, 


LEWIS, Vice-Pres. 


Portland, Ore. Prop. 


Nashville, Tenn. 


GEORGIA ICE CO.---N. 0. ICE MFG. CO. 


Capac’y, 40 tons daily. Capac’y, 80 tons daily. 
J.M.Beatu,Gen.Mgr. H.H.BLANK,Supt. N. 0. 
Atlanta, Ga. New Orleans, La. 


JAMES MCCARTHY & SON, 


Wholesale and Retail dealers in Ice, 
Winter and Summer Shipments, 


Lake Bras D’Or, Nova Scotia. 


135 tons. 


Atlanta, Ga. 


Boston, Mass. 


GIFFORD BROS. 


ICE 


Send for Catalogue 
and Price List, 


CHAIN, 


Briqqs’ Corrugating Elevator Plane 


For reducingice to an even thickness and corrugating it uponthe upper surface 
at one operation on the elevator, during its passage from the water to the house 

lt will cut off any amount 
necessary, leaves the top of the 
eakes dry and slightly corru- 
gated. Itgives level floors. and 
the ice can be stored with less 
labor and will come out very 
much easier and with less break- 
age than if not planed and cor- 
rugated. 


CAUTION. 


Planes using cutters which 
have cutting edges that diverge 
from the entering point of the 
cutters, whether made singly or 
in sections, infringe my rights 
under letters patent, the users 
of which I shall hold liable to 
me in damages. 


JOHN N. BRIGGS, Goeymans, Albany Go., N. Y. 
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HARVESTING 


DELIVERING ICE 


taxcrcrnn ow WM, T., WOODKIGG: 


ARLINGTON, MASS. 
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ted Stat 
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HUDSON, 
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MACHINERY 
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PORGINGS Ve NGINES AN Ds OU bes 


ICE TOOLS 


HENRY BODENSTEIN, 


Staatsburd, Dutchess GON ay. 


MANUFACTURER OF THE PATENT 


Inserted Tooth [oe Plows 


~ VY CLEARING TOOTH ano 
\ PATENT EXTENSION 









Repairing GAUGE 


Promptly and AND ALL OTHER ICE TOOLS, 

ee 7 All Work 
xecuted. Warranted 

Send for Illustrated to Give 

Catalogue. Satisfaction 


PETER GERIACH & @@ 


CLEVELAND, OHIO. 


2a—ICE TOOLS 


MANUFACTURERS 
OF THE FINEST 





HARVESTING 
STORING . art 
AND DELIVERING ICE. 


SEND FOR PRICE LIST. 
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NEW FEED-WATER PURIFIER AND HEATER 
——USES LIVE STEAM 


This cut shows our Feed Water Heater and Vilter combined. Perfectly pudiioa ti the feed-water and Gertet s it to the 
boiler freed from scale producing elements and sediment, peat GUARANTEED 


STILWELL’S 
PATENT IMPROVED 


Lime Extracting Heater. Uses 
Kxhaust Steam. Separates the 
oilfrom the Steam and Water. 
It Regulates the Feed. The 
Pipes Never Pound. Prevents 
Scale in Steam Boilers, remoy- 
ing alllmpurities from the water 
before it enters the Boiler. 
THOROUGHLY TESTED. 
Over 4,500 of them in daily use. 
This upright view is a fac-simile 
of the appearance of the shelves 
Tr of a No. 5 Heater at work on or- 
dinary Lime Water, when the 
door was removed after the 
Heater had been running two 
weeks. 
ILLUSTRATED CATALOGUE FREE. 


pinvecs > ~=©6 @~—s STILWELL & BIERCE MANUFACTURING CO., DAYTON, 0. 


SEEBENS PATENT Taemes|]. G. BODENSTEIN & CO. 


FOR STUFFING BOXES 


The BEST Packing for Am- 
monia, Air, Steam or Water, 
Used in Ice and Refrigerating 
Plants inthisand other coun- 
tries. Give itatrial, If your 
supply store does not keep it 
in stock, ask him to get il 
from the manufacturer. 
RANDOLPH BRANDT, 

38 Cortlandt St., 
New York, U. 8S. A 


FOREST CITY PACKING CO. 


MANUFACTURERS OF 


HIGH GRADE AMMONIA 
ARE ENGINE PACKING ... 


GS FRANKFORT, 


<—=CLEVELAND OHIO. § 
































































































































































































Patent Inserted Tooth 


ICE PLOWS 















































OLD STYLE PLOWS, AND ALL OTHER ICE TOOLS 


Before purchasing elsewhere send for our descriptive catalogue 
and price list. 


STAATSBURG, N. Y. 
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a WESKOP fl a = lod 
es | Ill Fifth Ave., GAIGAGO, el 
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For recording and indicating temperature and pressure at a | PAN CCACTUR EPA NOLIN POD REC 5 e 


distance. Particularly adapted to Cold Storage, to indicate 
aa — he=q in the office or engine 
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FOR DESCRIPTION AND § 20+ Ice Machine Thermometers and We 
PRICES SEND TO H 10-2 W400 ; — fd | 
s fot ff Ammonia Hydrometers ... . em 
: 10 0 : i” 
STANDARD THERMOMETER 60.) [/{.} estas. tj 
es Wa Bis0 CHILL ROOM THERMOMETERS. Sond 
s } = > 
: as Thermometers in angle shape made to order fro il 
TABODY, MASS. : aT ae ¥ sketch or pbecihicutio®: Br 1 i 
: eo, ESTIMATES FURNISHED ON APPLICATION, o 














New York Office, 18 Courtlandt St. Boston Office, 70 Pearl St. 
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Wm. BARAGWANATH & SON, 


48, 50 & 52 WEST DIVISION STREET, 
CHICAGO. 


EXHAUST FEED WATER HEATERS 
LIVE STEAM FEED WATER PURIFIERS 
FOWERSEUMES, ELCRELG 


SEND FOR CIRCULARS 








The ‘‘ STEAM JACKET” 


BOILS THE WATER. 


DUNLEVY 


DON onuerks. [| SEIBEL-SUESSDORs 
Ir on i ; J or | | : MANUFACTURERS OF 
And all Sheet Iron Tank Work for ICE FACTORIES. ‘Sheet Iron Tank Work 





515 NORTH LEVEE, ST. LOUIS. enc : 
(eee ER EES EE EERE ESSEC ESET E EEE SESE EERE EEE ECE eee iy FOR ICE FACTORIES 

tT = Also Manufacturers of 
WVVINGATD Beco La ee i re. on SK PACKERS, ETc. 


Galvanized Ir Iron. 


srssscrvems o + |e AA IN S- _—ICE CANS — #8 


WRITE FOR ESTIMATES. 


N. E. CORNER SECOND AND 
44 & 46 North Broad Sueet ATLANTA, GA. : LOMBARD STREETS. ST, LOUIS, MO. 


Nae ee eee ee ees eee ena aaa aa ve mR URE SEES REE REESE 


THE CANTON STEEL ROOFING S a SAULS BROS 


MANUFACTURERS OF 


Sallis AULOMAtIG 
+ 166 Gall Filler 


Fills Automatically and prevents flooding the 





ICE FREEZING CANS; 


Insulating and Sheathing Papers, 


SS Steel Roofing, Corrugated Iron, ...§ Rah ese Reieonee mone aa 
s ee ee 
=AWAC ro a nmtany =r = e are : 
Eaves Trough, Conductor, Etc. ees In use in prominent factories. Send for testi- 


monials and prices. 
SAULS BROS. 
COLUMBUS, GA. 


= 
SSSR RRR E SSS SSS CESSES SSS SESE REESE SSS SSE RSE S SESS SEES SOE 


J. M. WESTERLIN. ALLAN CAMPBELL. 


IWESTERLIN & CAMPBELL, 
Consulting Engineers® Contractors 


POR- 


ICE MAKING AND REFRIGERATING MACHINERY, 


-==——-Canton, Ohio. 





26 West Lake Street, Room 11, 


CHICAGO. 


AMMONIA FITTINGS AND ICE MACHINE SUPPLIES. PIPE work, REPAIRS, TESTS AND ALTERATIONS A SPECIALTY. 
PLANS, SPECIFICATIONS AND ESTIMATES PROMPTLY FURNISHED, 
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on 
Ur 


IMPORTANT TO ICE MAKERS. 


* TRI-SODIUM PHOSPHATE GHEMIGAL WATER PURIFIER. + 


AEN CHD — 
A staple salt for the pirifcaticn of water, HOT or COLD, free ___{}! By its use ths impurities 2 are rapidly eliminated from hot or 
from injurious action to ice, water or metals. cold water, by precipitation in tanks, producing a clear, 
It prevents incrustations in boilers, and yields an absolutely soft, wholesome water for freezing or other purposes. 
pure steam for condensing and freezing. 
It will prevent incrustations or corrosion to cooling coils, 
when applied to water passing over them. 


KEYSTONE GHEMIGAL GOMPANY, Patentees and Manufacturers, 


3 South Front Street, PHILADELPHIA. ee 65 South Canal Street, CHICAGO. 


—STRONG TESTIMONY —— 


CHAMPION ICE MANUFACTURING AND COLD STORAGE co. 

KEYSTONE CHEMICAL Co. CoviINnGTon, Ky., June 27, 1891. 
Gentlemen: In answer to your inquiry as to how we like your Tri-Sodium Phosphate, will say that we have been using it for two years with the best 
of results, both here and at our plant in Ironton, O. We find that it keeps our boilers clean, and the condensed steam from them is absolutely pure, and 
therefore does not affect the ice manufactured from it in the least. Condensed steam from boilers usually carries an insipid, smoky or bitter flavor with 
it into ice, but this is entirely overcome. We have the reputation of having the best artificially manufactured ice in this country; it is clear, odorless and 

tasteless, in fact absolutely pure, and we ** bank” our last dollar on your Tri-Sodium Phosphate Yours truly, 
( COPY ) R. W. DUGAN, Sup’t and Treas. CHAMPION ICE MFG. & COLD STORAGE CO. 


Send for our book ‘‘ Worth Knowing,” containing valuable 
information on Water Treatment. 


SERS RSS T REESE SAREE RRR REECE SEES E SES EERE ESSERE SCRE EEE SESE REECE ERE EERE RRR 


<< OTTO a+ ; pes oe a 
Gas and Gasoline Engines Shipman Automatic Steam Engine 























OVER 33,000 IN USE NO SKILLED ENGINEER. 


KEROSENE, PETROLEUM 
OR NATURAL GAS FUEL. 


1,2,4,6 and 8 HORSE POWER. 


BEST AND CHEAPEST 
POWER FOR 


Refrigerating ob 
Machines 


No Skilled Attendance. 

No Boiler, Heat or Danger. 
Started at once for short or 
long duty. 

Sizes, 14 to 100 horse-power. 
Can be usedincountry or city. Sandfor Catalocue. 


OTTO GAS ENGINE WORKS, eSuoittse?curcaco.- SHIPMAN ENGINE CO., °28s222= Boston, The, 


(GANS\GALVANIZED IRON 


Naa asa as 

e — US — FOR. 
SY THETHOS CE MERS. 
BREWERS anv ror THE TRADE 
READ TESTIMONIALS: 


NEWBURGH, N. Y., November 29, 1890. 


I desire to say that I am pleased with the Ice Cans you have furnished me and 
they have proved satisfactory to my customers. 





The most reliable, economical 
and satisfactory power forsmal! 


; REFRIGERATING MACHINES, 
CREAMERIES, 

PACKINGHOUSES, BOTTLERS, 
COLD STORAGE, Etc. 








WRITE 








FOR 








PRICES 





ROBERT WHITEHILL, ; 
Manufacturer of Engines and General Machinery. 


lg 


DayTon, OHIO, November 28, 1890. 








The Ice Cans with which you furnished us in the summer of 1890 have been in con- 
stant use during the entire Ice Manufacturing season of 1890, giving entire satisfac- 
tion. The materialand workmanship could not have been better, and to-day the cans 
are as good as when shipped trom your factory. We can faithfully recommend your 
cans. — Cc. SCHWIND, 

Dayton View Brewery. 


SEE TESTIMONIALS NEXT ISSUE. 


Established 1861 Incorporated 1890. 


=—=THE== 


KIEOALER 
MFG. 60. 


LINN, EVERETT 
and CLINTON STS. 


<i Ground FLoorn_ Space 110X 210. | CINCINNATI, O. 
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#2" BEST INSULATING MATERIAL 


COLD STORAGE WAREHOUSES, 
se REFRIGERATOR CARS, 
ICE HOUSES, AND ALL REFRIGERATION 






EXTENSIVELY USED AND 
HIGHLY ENDORSED 
BY EXPERTS. 


Me ie er NEPONSET WATER-PROOF FABRIGS 


ew BIRD & SON, maNuFACTURERS, FOaast VW alpole, Mass... 


ICE HOUSES, 


(Mine ral CU00]"o" ror" COLD STORAGE ROOMS, 


Pic: 


moe" U.S. MINERAL WOOL CO. ““rvcry.”” 


BI D’S SH EATHING THE ONLY WATERPROOF — => 
in Be ae CERAT + INSULATING PAPER 


My) REFRIGERATORS ; 
@ AND COLD STORAGE That will not Deteriorate with Age. 


AND PRICES THE BIRD eS MFG. CO., chiens. NEW YORK, 





EVERY VARIETY FOR 


REFRIGERATORS, 
ok REFRIGERATOR CARS 


sectional Pipe Coverings 
FOR AMMONIA AND BRINE PIPES IN ICE AND : 
REFRIGERATING MACHINES. : 


SEND FOR SAMPLES AND PRICES. 
TR OWATLOoOON GOVE: PA. 
NEW YORK. PHILADELPHIA. CHICAGO. 


WATERPROOF _ 6s 
& [5 insutatine . 7B 
——— == PALER S oe 


ARE THE BEST MADE. 





oN we 
2&6; STEREO? 





S K The itain no tar, are odorless 
ine cles an to BAST t ee from . 
I t of pape ck; -d by the large stand most prominent - 
d storage < pean fri “re atta r plants in the world, s 
Pre B, PRESERVATIVE GOMPOUNDS : = 
. 
LLL? LLL . 9. 
iting wells ind preserving ay mie of iron and § he ICE FLANTS “2p REFRIGERATORS. ve 
wo od we rk eX] sd te , dampness. aci¢ or aiialies: He = 
QZ material is very penetrating, always remains elastie, will § FOR FREE SAMPLE AND BOOK, ADDRESS 
SS nat ch por peel « We also manufacture a he avy wate orPene of - 
A canvas material Ahorawekis saturated with ur PL & 


eee Western Mineral WOO! GO. 


STAN DARD RINT CO., MANUFACTURER 
2 Liberty STREET, NEW YORK. CHICAGO. CLEVELAND. ST. LOUIS. 
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MANUFACTURERS OF ALL KINDS OF MACHINE CUT CORKS 


Our productions were awarded the First 


G i ta) f Lulated peo eee sete Centennial gior 
Zs 


Uniformity and Quality. 


Go rk For Insulating Purposes am Piles WRT Ee ca 
agaress nz conmomertons CONESTOGA CORK WORKS, OR TO ARNOLD & CO. 


B. G. DODGE # 


FOR NF pr 
A SPECIALTY ULATED OORK 








MANUFACTURER OF EVERY DESCRIPTION 
OF MACHINE-CUT CORKS 









































propretor of | ANCASTER CORK WORKS 
LANCASTER, PA. 


50 .*. ICE 17 -ANDi#) REFRIGERA TIONS 


(JANUARY, 1892. 














= 
THE MOST PERFECT AND DURABLE INSULATING MATERIAL KNOWN 


FOR FILLING ICE HOUSES, REFRIGERATORS, COLD STORAGES ETC. 
ALSO MANUFACTURERS OF 


— 


ACHIN: E NET I OR npn PB SBUNG: 5 PLUOS o, ps: 


FOR See cnitee AND ena eee 
aes eae 














ARMSTRONG BROTHER & CO. fae enn PITTSBURGH, PA. 
THE ARMSTRONG BROTHERS CO. NEW YORK. sf 

fe FAY-ARMSTRONG CORK CO. CHICAGO. ~ UY 

a ARMSTRONG - GILBERT CORK CO. .St. LOUIS. Qe Ze NOE 


PPLE TET 


ie STAR yk VENTILATOR Sa 


or ve ontilating Mills, Sec ories, Foundries, Breweries; ais o Churche »s, School Houses, Theatres, in 
fact vei kinds of buildings, the sre is none aint to the “STAR.’ 

cheap Ventilator, Cite ch will not do the work required, is costly at any price. 
for superiority of the «ST AR’? VENTILATOR is based « 
cost to bea secondary consideration. 

















Our claim 
1 merit only; we believe the first 


GALVANIZED SHEET IRON. Patent Leveled. Guaranteed Free from Buckles. 
CORRUGATED IRON F For Siding or Roofing. Galvanized and Painted 


Ca O PHILADELPHIA. NEW YORK, CHICAGO. 
Write for Prices and Discounts. KANSAS CITY. LONDON. 


ss qa ite and Refrigerating (THE CE Na ee 


Machinery 


i 
3g ; 
ea ( ee |; ee 
x Cusine» i 
y ms - i. © I Ss 
cA = 4 fi 
" < TIE . P eS 








ie Davzeu & SON CO. PITTSBURGH. PA. 3 HIN 
aol Ae Py CONROV ECOL : paras A 
, sh @ 75th St. and Island Road, § . | i Nel 
PHILADELPHIA. : 
CONROY eee ACTURER i eee Bars te ee Economy. 
5 tion a ee stablis a its su eric rity er every othe [nee wn pipe- 
{ Reoeravor Door Fasteners | ai Meee 





Md are eT nting all others. The only o ENOCH LAWeOM Se 


fastener the at force 1 open as we “11 as shut. 229 FULTON STREET, 
' SAN FRANCISCO, CAL. 





JANUARY, 1392.) on (GE AND 
Practical, not Theoretical . . Over 15,000in daily use. 
/ ON THE MARKET SINCE 1884. 
MM ee ee et 
—— _ ss 
ATT 
IMU 11 1100 
awl agen a w e apen ene e B 
LU eee 
( @ ) \\ to think what 
Uo } it means 


to have the water 
carried uniformly 
at 

the proper level ? 


IT MEANS 
safety, 

saving of fuel, 
steady power, 
and 


Sa 


MNES 



































































































































oS 
I more of it, = 
| no leaky tubes, = 

| no burned boilers, wi . 

| no stoppage S = 

| for expensive repairs. ole 
‘ be 

E ALL Es 

(i i ‘. | eh. of = = 
@ . which oe 
iA a INOLUDE THEM IN % 
re ALL BOILER YOU CAN z 
secure = 
SPROLFICATIONS. Care = 

merely 


Send for Price List. 
For Sale Everywhere, 


nominal cost, 


—_ BY USING 


The Reliance saiéty Water Columns. 


THE RELIANCE GAUGE CO. 


101 EUCLID AVE., CLEVELAND, O. 























Downie Bros. & Nevill timtea 


NEW BRIGHTON, 


PeREPRIGERA T1ONeo 59 


DOWNIE’S mar 


DIKECI 


DOUBLE-ACTING 


Steal 
rump 


FOR NON-FLOWING ARTESIAN 








WELLS FROM WHICH A LARGE 


AMOUNT OF WATER IS TO BE 


PUMPED 





“SAND | 

Guaranteed to lift from two 
to three times as much water 
from same welland same steam 





pressure as any other Pump 







| now in the market, 











VMN Tae 
Hanae 
Kt 
itl 
\ td 
ie 

ie 


When writing for prices and 
testimonials, give depth of well 
and amount of water wanted. 


a AE 





































































Sole Patentecs and 
Manufacturers, 


Sn <a 


PA. 
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AWC 


EEN 





HOPPES LIVE STEAM PURIFIER. 





THE 


“HOPPES'’ 


Live Steam Feed=Water 


PURIFIER 


Is especially adapted to ICE MAKING PLANTS, as 
pure water is essential to insure a good quality of ICE. 
The use of the HOPPES PURIFIER will insure you 
pure water, by removing all of the impurities therefrom, 
at the same time keeping your boilers clean and free from 
scale without the use of boiler compounds or scale solvents. 


CATALOGUES, ESTIMATES, SPECIFICATIONS, ETC., CHEERFULLY FURNISHED. 


THE HOPPES MFG. CO., SPRINGFIELD, O. 


ier OusWANT TO GET THE-FULE BENEFIE 
OF YOUR EXHAUST STEAM, 
INVESTIGATE THE 


‘HOPPES’ # 


Exhaust Steam RPeed-=Water 







































































































































































































































































HOPPES EXHAUST HEATER 


60 2. ICECECAN Dea REE RG EReAg i @)N mae (JANUARY, 1892, 


aeenDgceN WATER INDIGATOR 


= B. F. GOODRICH CO. 


AKRON RUBBER WORKS, 
MANUFACTURERS AKRON, OHIO, 


MECHANICAL RUBBER Goops 


HOSE OF HIGH QUALITY FOR 
ICE FACTORIES 
AnD COLD STORAGES 


We make investigations for subterranean water and furnish reports as to the 
number of streams, their exact width, direction of flow, approximate depth below 
the surface, and quantity of flow. 

The great advantage of having a well located, is: 

1. We locate wells only at such places where we find subterranean FLOWING 
streams; this isafull guarantee of getting wells, which will never drop off or give out 
in time of drought, which is the case where wells are supplied by seepage water only. 

2. We can follow the course of a subterranean stream for any distance and 
select the proper place to sink the well. 

3. \Westate the approximate depth of the stream below the surface, which en- 
ables our customers to make an estimate of the cost for sinking the well by the foot. 

4. Where the supply of an ARTESIAN WELL is obtained from a running stream or 
a spring, instcad of seepage water, in NINE CASES OUT OF TEN IT 1S OF GOOD QUALITY. 

5. 1f there are any springs in the neighborhood where a well is wanted, we can 
trace the underground Outlets of same or the supplying flow for any distance. 

6. Where water of low temperature is wanted for cooling purposes, such as 
for BREWERIES, ICE FACTORIES, distilleries, oil refineries, etec., none cooler 
than artesian well water exists. 

7. Our method of locating wells eliminates all and every risk of failure. 

Estimates are given for sinking wells, with guarantee of water, where supply 
from artesian wells is desired 

We have successfully located a large number of wells. 

For particulars apply to 


HEERDEGEN & SCHNEE, 


48 EXCHANGE PLACE, - - NEW YORK. 


w) 
Sy 
sy 


/ 


Rubber Rings for Ice Machines of all Kinds, 
Belting, Valves, Etc. 


SPECIALTIES TO ORDER. Samples and Prices upon Application. 


AUG. OHLSEN. JOS. MECKLER. 


QUEEN CITY 


Omnibus and Wagon 


MFG. CO. 
Builders of all Kinds of Vehicles. 


Cor. Charles and Plum Sts., 


CINCINNATI, O. 


AUG. MARITZEN, ® 


neineer and Ayrehiteet 


Poa a re} b =] | re] R-B R fe) } z E 


a REN MARKS.’| -INGOTS, CASTINGS, WIRE, SHEET &c. 
THE PHOSPHOR BRONZE SMELTING CO.LIMITED 


= Pa ey Ue a ee 
Wy. ORIGINAL MANUFACTURERS OF PHOSPHOR- 


BRONZE IN THE UNITED STATES AND SOLE 
ae a Makers or “ELEPHANT BRAND PHoseHor-Bronze, 








Uy 
@)z 


EN 
% 


TS! 


i 
“ 









COLD STORAGE HOUSES, 
ICE FACTORIES, 
ICE HOUSES, 
BREWERIES, MALT HOUSES, 
GRAIN ELEVATORS, 
WAREHOUSES, 
DISTILLERIES, 
ENGINE AND BOILER HOUSES, 
ETC., OR ANY OF THEIR SPECIAL PARTS. 









WILL FURNISH ON SHORT NOTICE 
© ALL PLANS, SPECIFICATIONS AND ob 


ESTIMATES FOR COMPLETE 





[SPCC 


RERREREE RE ee 


And also for Kemodeling and Improvements in Old Buildings, Ete. 


ROOMS 40, 42, 44, 46, 48, NO. 177 LA SALLE STREET, 
EST OF REFERENCES FURNISHED AND 


BE Y CORNER MONROBE, 
SATISFACTION GUARANTEED. . . . 


Chieago, II. 


GEO. WOOPE QR: Manufacturer of all kinds of 


1 Cedar Vats, Tanks, so.5 Water Tanks raltad Tanks. 


In sending for estimates, state if me asure- FOR IGE FACTORIES, 

ments are inside or r outside, and thickness GOLD STORAGE HOUSES 
RAILROADS, PACKERS, 
GHEMIGAL WORKS, ETO. 


2240, 2242 and 2244 North 9th Street, PHILADELPHIA, 














of wood desired 
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J. W. MOYER, 


14 SOUTH BROAD STREET, PHILADELPHIA, PA. 


MANUFACTURER OF 









MOYER’S PATENT 


Slaughter House Switch 


During the last year I have fitted the 
following plants with my Pat. Slaughter 
House Switch and Tracking: 
Washington AbattoirCo., Bennings. D.C. 
Wilmington Abattoir and Cold Storage 
Co., Wilmingion, Del. 

Export Abattoir for Martin Fuller & Co., 
Philadelphia, Pa. 

New Abattoir for Martin Fuller & Co., 
Philadelphia, Pe. 

Rohe & Bro., New York. 

M. Laing & Sons, Montreal, Canada. When using this Hanger the track is not required to 

Central Stock Yards and Transit Co., i: ave BoP ea eau gee Seated 
Jersey City. 






Overhead Tracking 
Switches““Trolleys 
for Abattoirs, 
Refrigerators and 


Racking Houses switch FOR LOW TRACKING. 


Generally used where quarters of beef, hogs. or sheep 
be drilled, as it is held in position by a clamp bolt, are stored, and can be set up in any part of the room. 
It is fitted up and put together at the factory, soall that 


Patent Hanger 











ards of ahundred smaller thereby saving the cost of drilling. It affords a che: : ae : 
AUR OE monceraa Ss re % a 5 E F ords heap Is necessary to erect it is to fasten the hanger to the 
7 os and simple manner of erecting the tracking. ceiling and the switch is ready for use. This can be 


done in twenty minutes. 


ISS SSSSSSSSS STS SST SSS SSP RARRRRRRSSCRRSS HRP AB TASS JSPISHSSHSIFITTISITIOOSS SSS SSSSPHOSSSHSSSHSTHRS CHS PS SSS HSCS OS SSS SSSA SS TCESSSTTSO SCTE SCH OSA SSPE R URES EEG CUE Eee 


THE MIAMI | VALLEY BOILER 60. 


DAYTON, OHIO. 


xi NAST IXTXT XIII IXY XU IXINIXIXINININIR IRIN IX INI NIN IRIN DRI 


ARMSTRONG _ MAN’ FG. co. 





We guarantee all 


work to be first- 




























































































| class and prompt. 


















































ESTIMATES GIVEN. 


PLEASE ASK 
FOR PRICES. 













BOIL DLERS OR — 


Stand Pipes, Boilers and Ice Tanks. 


TANKS AND SHEET IRON WORK 


OF EVERY DESCRIPTION. 












EQOWARD KENDALL 
GEO F. KENDALL, 


> ESTABLISHED | 
JAMES H. KENDALL < ; Bie | 


1860. 








DESCRIPTION. 





Presented by 






Acknowledged to be the Best, as attested by Hundreds of Letters 
from parties having them in use, on file in our office. 
CONTRACT FOR THE COMPLETE EQUIPMENT OF 


ICE MAKING 2 COLD STORAGE PLANTS. CATALOGUES FREE ON APPLICATION. 


LANSING IRON AND ENGINE WORKS 
Lali sing, Mish. pee oe 


COMPOUND 
Correspondence _.*. Solicites CONDENSING 
AUTOMATIC 


ENGINES 


Boiler, Sheet Iron and Tank Work for 
Ice Factories and Cold Storage Plants 
APO PECIA EYE Wea Je) ak mp leieis) 





[BACK VIEW TANDEM COMPOUND ENGINE, MADE BY THE LANSING IRON AND ENGINE WORKS. ] 
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REDUCING VALVES |(), I. Jewell Filter Co 
T OR 3 73 & 75 WEST JACKSON ST., 








REFER BY GELLe x . 

Thousands of our Reducing Valves are used Oe naaleuen ———S AGO 
by all the largest railroads, sugar refineries, DIAMOND ICE CO., Wilmington, Del. we 
CHATTANOOGA ICE CO., Chattanooga, Tenn. oe 


breweries, and steam plants in this and other 














countries. We make a special Iron Reduc- 
ing Valve for Ammonia. We also manufact- 
ure other steam regulating devices. 


a VI ASO N °°, 
mn! REGULATOR . 
CO. ee Boston, Mass. 


ATOEN TL ON Scere 
FILTRATION OF WATER 


SHOULD KNOW THAT 


ST eee OO) ih oe 


Improved Water Filter 


IS THE ONLY WATER FILTER WHICH 
CAN PERFECTLY CLEANSE ITSELF. 


THAR BISE 


The Filter Medium 
does not require to be 
changed; it being 
cleaned by simply re- 
versing the flow of 
water. This Filter 
may be used to purify 


water for boiler evap- 
‘oration or for removal 
of oil from condensed 
water before passing 
to the freezing cans, 
as also for any other 
duty requiring pure 
andwholesome quality 





of water. 


PSRISRIGIER 


The Loomis Improved Filter Co. 
43S, Holliday Street, BALTIMORE. 





Madé In Capacities Upwards of 500 Gallons. 


We also manufacture Gravity Filters of any Capacity. 





THE ONLY New York Office, 111 Brena. 
Perfect Water Filter. Trinity Building. 
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” Office. and a factory — =, 
13% and Magnolia Sts, , 


© ee ee FUT RA PURIEIING SYSTEM 














ELEGANT PURE ICR a oe 


ICE FACTORIES VAST SAVING IN COAL AND BOILERS 


«as WILL CONSTANTLY HAVE ABUNDANCE OF WATER, PURE AND WITHOUT COLOR. 


We make a specialty of purifying water without aid of chemicals in any form whatever, for the purpose of 


manufacturing artificial ice. The only system that eliminates such impurities as silicate, iron, bacteria, and all mat- 
ter in physical solution, and is a perfect deodorizer and decolorizer. 


FOR PARTICULARS, REFERENCES, BUHRING WATER PURIFYING GO. 


AND ESTIMATES, ADDRESS 
———_——_13889 BROADWAY, NEW YORK. 
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“PIPE WELDING BY ELE CERICITY 


ite "= SAMSON STEAM FORGE C9 


Orrice ano wor Sacramento and Garroll Aves., 
MANUFACTURERS OF CHieY EG @: 


WROUGHT IRON COILS 


FORICE AND REFRIGERATING 
NA CIIUINE SS aecure 


AND FOR ALL OTHER PURPOSES 











































































































































































| 
These Coils ar ae eae inder water with 500 oe ure gual rda eae | 








leaks, ‘A steel be all assed thro Te pac ch coil t show the ub its rea ha Hoe | 4 
oe chile o ain and ne eldin if a hee is disco fed the eve Il /f 
welded in oe electri ici ity. ae weld ne by eee ie ott | 





cee oS ren ae *PRIC HS “ON AP PLICAT ION. 

















































































































WROUGHT IRON PIPE, “CHARCOAL IRON BOILER TUBES, 
AND OIL WELL TUBING AND CASING 


ee ~ Coiling and Hemons Pipe 





ene - leew Refrigerating Machines | 


Our Standard and Extra Heavy Pipe for bending and coiling pur- 
poses is being used largely by builders of Ice and Refrigerating 
Machines with unvarying success. We are also equipped for making 
Coils and Bends, Ammonia Valves and Fittings, Boilers, Tanks, Stills 
and Absorbers. 

Having had a large experience as builders of various types of 
Refrigerating Machinery, we are prepared to successfully construct 
this class of work. 














SWE ALSO MAKE<~— 


IRON AND STEEL FORGINGS OF ALL DESCRIPTIONS, 
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D. E. TRACY, M. E., Sup't. 


THE HARRISBURG PIPE BENDING CO, unien 
AT ISBURG, Pr 


MANUFACTURERS OF- 


COILS 4x» BENDS 


mere OF ena 
and Retrigerating 


SPIRAL, HELICAL, 
Prompt Delivery Assured 


W. T. HILDROP, Jr., M. E., Sec’y & Treas. J. HERVEY PATTON, Chairman, 


OFFICE, N. E. COR. HERR ST. 
AND PENNSYLVANIA R. R. 


























AND TAPERING FORMS, 


COILS OF ANY REQUIRED LENGTH, 
AND OF-LARGE SIZES OF FIRE, 


























IRREGULAR PIPE BENDING A SPECIALTY, 






























































AMMONIA BOTTLES OR FLASKS WITH WELDED HEADS 


WROUGHT IRON ANHYDROUS AMMONIA BOTTLE COCKS ANY DESIRED PATTERN. 
meh Son ae 


TANK DEPARTMENT essa 


Sbllls ald ADSOPDEFS 


ror ABSORPTION AMMONIA 
ICE MACHINES 


BRINE * CONDENSER TANKS 


ALL SIZES 


Sbotional 
Tanks 


are made in flat sections, can be erected 





A SPECIAL iy. 


These Tanks 


by unskilled labor, and are perfectly tight. 


SPECIAL ATTENTION GIVEN TO REPAIRS AND REMODELING 
OF EXISTING ICE MACHINES, 


wee ICE CAN DEPARTMENT 


Galvanized Iron 
06 Gans OF Moulds 


OF ANY SIZE, WEIGHT “ 


77K 
CHINN 


OR PATTERN. 


Our Double Seam, Rivet- 
less Can has no rivets to 


catch the ice, which is freed 






































from the can with less waste 














































































































than any other style of Can 


in the market. 






































































































































FLUSH BOTTOMS, 
NO AIR POCKET TO FLOAT 
CANS IN THE BRINE TANK, 






























































































































































































































































EVERY GAN TESTED AND WARRANTED TIGHT. 


THE HARRISBURG PIPE BENDING CO. umien. 


JANUARY, 1892,] “. ICE ... AND .*.. REFRIGERATION .:. 65 


TAsens D. CanpEi. WASHINGTON HOPKINS. 


erp JAS. D. CARDELL & CO. 
























































































































BENDING @ 
Of Large Sizes 
Pipe a specialty 














































































































SEND FOR CATALOGUE. 


























Brine and 
Gondenser 
Tanks, 
Ammonia 
Bottles, 
Ammonia 
Valves, 
Flanges, 











































































































































































































HARRISON, INS ee 


ARE NOW PREPARED TO FILL ORDERS FOR 


slo eal (COMB Sy IRVRRRRIWANE a 
a) ee sr ee) Ne eo The work is done by the THOMSON ELECTRIC 
IRREGUIAR SHAPES WELDING AND HEATING PROCESSES, thus giving 


greatly superior results to any of the old methods. 








—s—OF ANY SIZE AND LENGTH 








SHINSNESESR NO BURNT OR 
No injury from over-heating. Welds and DE REG hie WELDS. 


Bends as sound as the rest of the pipe. All 


work promptly executed and guaranteed. ; NO ele les 














sores FLECTRIC PIPE BENDING COMPANY, 


HARRISON, N. J. 
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GULUMBUS IRON WORKS Absorption Ice Machine 


= IMPROVED 








SUCCESSORS TO 


H. D. Sea & CQ, 


































































































































































































Established 1853. 
Incorporated 1856. 
























































W.R. BROWN, President. 
W. COOK, Superintendent. 


Machines from 5 to 33 tons ca- 
pacity per 24 hours, or larger 
if desired. 


94 Machines Built 


and allin successful operation 


More Ice Making Machines sold 
in the South than by any other 
establishment. 






































No expensive building required. 
No pressure on machine when 
stopped. 





































































































































































































Send for price list and illustrated 
circular with location of ma- 
chines. 


















































This establishment was the first 
to turn outa perfect and com- 
plete Ice Machine, and has 
been in the business 21 years, 
constantly mz inufacturing and 
improving, and are pre pared 
to furnish the most reliable 
and economical machine in the 























market. 


= es COLUMBUS IRON WORKS CO. COLUMBUS, GA. 


TN ER EE ie Se INIT NPE, 


(99, 801, 803 & 805 Ogden Avenue, corner Campbell Avenue, Chicago, Ill. 
MANUFACTURERS OF 


WROUGHT IRON COILS 


———_—FPrOR———. 


ICE® EF © REFRIGERATING MACHINES 






















































































All Ammonia Coils made of the very finest quality of Pipe (in any desired continuous 
length) and Tested to 400 lbs. Air Pressvve. 
Coils of all Descriptions for Heaters, Soap Makers, Blast Furnaces, Ete. 


PIPE BENDING OF ALL KINDS A SPECIALTY. 


PRICKS FURNISHED ON APPRIGAION: 
General Eastern Agents, DIENST «& LINCK, 328634 Ferry Street, NEW YORK 
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The Improved Pontifex-Wood Machine 


A MOST ECONOMICAL AND RELIABLE APPARATUS, 











Adapted to all classes of Jl 
Refrigeration, especially | 










































































where extremely low tem- | 








peratures are required. 

























ALSO FOR 


MAKING |, 
.,.ICEll 
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UPWARDS OF 


400 


MACHINES IN OPERATION. 















































H, J. W. S. COOKE, fill 


Patentee. 
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ESTIMATES FURNISHED. -= 
SEND FOR CIRCULARS. {a 


ISBELL-PORTER COMPANY, BUILDERS 


OFFICE S— 


245 BROADWAY, NEW YORK. 46 BRIDGE STREET, NEWARK, N. J. 


THE KRAUSC STANDARD 


elrigeration “Mote oar all 


Is original, horizontal, simple, strong, 
double acting, central, and is provided 
with the Corliss Valve Gear. It is most 
economical in fuel, water and space. 
Its refrigeration capacity is unsurpassed: 
Machines are in operation for 10 years 
without need of repairs, but ordinary 
wear and tear. 

Our machines are guaranteed for 
years. Plants are erected for Packing 
Houses, Breweries, Oi! Refineries, Cold 
Storage, Market Houses, Butcher Shops. 
Hotels and Ice Making. 












THEO. KRAUSCH, 
President. 


JOHN KRAUSCH, 
Secretary. 











: mn | 
| | 


PRICES ARE MODERATE. 





ALL KINDS 


ARGHITEGTURAL PLANS 








red ea 


leit ly TSHIEO. KRAUSCH CO. 


122 E. UTICA STREET, BUFFALO, NEW YORK. 
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THE PONTIFEX ICE MACHINE COMPANY, 


ROBERT HEWITT, President, 512 West Street, NEW YORK CITY, 
ARE PREPARED TO CONTRACT FOR 


Ice and Refrigerating Plants of any magnitude, under the Reece, Stanley, Pontifex-Wood and Hendrick systems 
Refrigerant, Aqua Ammonia) as constructed under special arrangement with this Company by 


THE HENDRIGK MANUFAGTURING GOMPANY, LIMITED, GARBONDALE, PA. 


The PONTIFEX-HENDRICK Ice and Refrigerating Machine is the result of more than fifteen years’ experience in such work on the part of 


Messrs. Pontifex and Wood, Farringtou Works, London, the original builders of the machine in Great Britain and its Colonies, and of the Pontifex Ice 
Machine Company, American builders, who have somewhat modified the machine to better adapt it for American refrigerating practice. A Simple, 
Strong, Durable, Reliable, Economical and Efficient Machine, particulz arly adapted for low temperature work, such as the refrigeration of 
Paraffine Works. Oil Refineries, Freezing and Cold Storage Warehouses, Fish Freezing Houses, Chemical Works, etc. In successful use in 47 Tee 


Factories in tropical countries. Over 350 machines in successful operation in Freezing and Cold Storage Warehouses, Breweries, Distilleries, Wineries, 
Packing Houses, Abattoirs, Dressed Beef Houses and Markets, Dairies and Creameries, Butterine Factories, Yeast Factories, Chocolate and 
Candy Factories, Hotels and Restaurants, Paraftine and Cotton Seed Oil Refineries, Lard Refineries, Powder and Dynamite Mills. Machines built from 
214 to 100 tons daily refrigerating capacity. Machines guaranteed for material, workmanship and capacity under test. For descriptive circulars, 
references, detailed specifications, apply either to 


THE PONTIFEX IGE MAGHINE GOMPANY, — THE HENDRIGK MANUFACTURING GO., Ltd. 


512 West Street, NEW YORK. CARBONDALE, PA. 


ASTLEVICES VAC sIN@haane ©} 


INDIANAPOLIS, IND. 


ADSOPDUON 166 and Reirigératind Machines 


For all purposes. Containing latest improvements, making REGULAR that which before was NOT regular. Our 15-ton Absorber 
contains over 6,000 square feet of absorbing surfaces, e nabling the temperature of absorption to vary from 50 to 110 deg. Fahr. 
without affecting operations. One foundation for all machinery. Ice Plant all on one floor. Small water consumption. 
Economical in operation. Positive and continuous in results. We guarantee Production and Transparent Ice. We 
refer to Seymour Ice Co. (Ind.) having machine with latest improvements. 


USING EITHER LIVE OR EXHAUST STEAM, WITH NON-EXPLOSIVE RETORT. AUTOMATIC. 


Make your exhaust steam produce silver dollars by using it through our New Designed Machine with improvements for Refrigerat- 
ing, Cold Storage or Ice Mz iking, from 50 lbs. to 3 tons. 


CIRCULARS AND ESTIMATES ON APPLICATION. 


SERS SEES SSE ESE EEE SESE SEE ERE EES EEE SEES SESE RECESSES EO SSE 


a GAAS 


REFRIGERATING MACHINE CO. 


= = es BUILDERS OF 


[cex me Machines 


MANUFACTURERS OF 





oe 





; 











> ws) 

7 ror ICE MAKING 

} Full particulars, Estimates, Illustrated 

+ MIB 

Circular, containing list of machines in SAN Sale ial GEA le 

+ 

+ i aise: ene + 

use, et furni hed upon application. REFRIGERATING 
4 

cs — 
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JOHNSON, 
MCCARTHY 








G JOHNSON, 


MANUFACTURERS OF 





THE JOHNSON mts 
COMPOUND ase 


[\mmonia (Pompressor 


—AND ———— 


ICE *® REFRIGERATING 
MACHINES... 


ui 


Office, Room 76, Worcester Block, 


PORTLAND, OREGON. 


PENNSYLVANIA IRON WORKS COMPANY, 


.....-MANUFACTURERS OF 


lop Reirigerating Machines 


EMBODYING THE LATEST IMPROVEMENTS IN 
ABSORPTION MACHINES. 





Ice Machine vx 
References 3 * 


W. H. RAGAN, Thibodaux, La. 

HENRY COOK, Donaldsville, La. 

GEO. & J. G. MUEHLEBACH, Kan- 
sas City, Mo. 

TAUER BREWING CO., Reading, 
Pit. 

an & SON, Wilkes Barre, 
Pa. 


J. H. MICHENER & €0., Philadel- 
phia, Pa. 

EDSON BROS. Cold Storage, Phila- 
delphia, Pa. 

*sGLADSTONE” APARTMENTS, 
Philadelphia, Pa. 

THOS. BRADLEY, Cold Storage, 
Piladelphia, Pa. 

TRAISSL & BLUM, Ice Manuf'rs, 
Houma, La. 


AND MANY OTHERS. 





+ 2 + + + ++ + + ++ + 


SATISFAGTION AT LOWEST GOST GUARANTEED. 


Plans and estimates for plants erected ready for operation cheerfully 
given ou application. 








Office and Works, 50th Strect and Merion Avenue, 


PHILADELPHIA, PA, 
NEW YORK OFFICES, 9 ano 11 WALL STREET, 
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. VULCAN 


eeraricits. ws 


Re 











frigerating Machine 


























Enterprise Brewery, 
San Francisco: 
_The 25-ton Refrizgerat- 
ing Machine has been 
running continuously 
since 1887, and has proy- 
gj ed economical and satis- 

factory ineveryrespect” 












































































Hotel Del Monte, Mont’y: 


“The Ice Machine now 
inoperation at Hotel Del 
Monte is and has been 
since its completion a 
very satisfactory plant. 
We take pleasure in cor- 
dially recommending 
this variety of machine 
to any one who may re- 
quire its use.” 


ing plant is 

sfe Ty in every 

ect, and is doing 
=JmMore work than was 


=|guaranteed. A model of 
good workmanship. The 
=\ice is clear." 


South San Francisco 
Packing and Prov. Co.: 
“Tt gives us pleasure to 
state thatthe Refriger- 
ating plantfurnished by 
the Vulcan Iron Works 
for our packing house, 
in 188€, has been in op- 
eration since then, and 
has given the best re- 
Sults, to our complete 
satisfaction.” 


VULCAN IRON WORKS. 
Ereton SAN FRANCISCO, CAL. 


Fremont Street, 


THE CRAFT 
REFRIGERATING MAGHINE 60. 


No. 15 Cortlandt Street, NEW YORK, 


-... MANUFACTURERS OF.... 


THE 


JAMES B. CRAFT, Prest. 
F. LL. BIGELOW, Vice-Prest. 
GEORGE 8. BARNUM, Sec.& Treas, 


WORKS: 
NEW HAVEN, CONN. 
\ aN AA! SS 
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FOR ICE MAKING PLANTS, 


ie ICE Ss SAwNID ae REFRIGERATION. (JANUARY, 1892. 


THE WESTERN ICE MACHINE CO. 3K 


OTTO HOFFMANN, PROPRIETOR. 





*Relrigérabind Machinery 


FOR BREWERIES, PACKING HOUSES, ICE FACTORIES, 
COLD STORAGE PLANTS, MARKETS, CONFECTIONERS, ETC. 





k very Ba Accessible While in HIS machine is the simplest, cheapest in first cost 
— A mare \ and after expense, is more easily handled than 
Motion. ow 


any other, and takes less room. Absolutely no 
possibility of leaking Ammonia. Machines of any capacity 


; | o 
The Most Cooling with the c uN from smallest to the largest. We would be pleased to 


make Estimates, and believe we can show you a saving 


Least Expense. 


~ WESTERN IcE MACHINE Co. 


Office, Room 605 Northern Office Building, Cor. La Salle and Lake Sts., 


See this space next issue for Illustration of Machine. G tal | G FAA G @; | is LS 


ICE. &? MACHINE 


(WINDHAUSEN’S SYSTEM.) 


AINSLIE, COCHRAN & CO. 


—————— LOUISVILLE, KY.———_________ 


(No the Prades +++ 


DPLIEDPDDDIIPILDPIIIIwr 


in cooling your cellars. 









































































































































































































































































































































































































































We have recently secured the sole 
right to manufacture and sell Wuinp- 
HAUSEN’S CARBONIC ANHYDRIDE ICE AND 
REFRIGERATING MACHINES inthe United 



















































































States. These machines have gained 
a wide reputation on the continent for 
their simplicity, durability and _ eco- 
nomical running. They have been in- 
dorsed by the German government, an 








eighty (80) ton machine having been 
placed in the powder works at Spandau. 
Chey are also fast superseding other 
systems in the prominent breweries of 
Germany, nearly 200 being in operation 
already. They are the only machines 
using carbonic anhydride, which has 
such a great range of expansion, pro- 
duces such intense cold, and is cheap, 
odorless and easily obtained The above cut represents the No. 2 Machine at the Terre Haute House, Terre Haute, Ind. 


WRITE TO US FOR FURTHER -e- 
PARTICULARS . 


AINSLIE, GOGHRAN & GO. * REFRIGERATING BIE A INES 
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THEO. O.VILTER,Prest. & Supt 
ALBERT WALLBER\ice Presf, 
WM.O.VILTER, Secy &Treas 














Nz 
FOR BREWERIES, PACKING HOUSES, 
CONFECTIONERIES, 


TEE cae | [GE-MAKING PLANTS . 


Direct Expansion or Brine Sustem—e> MILWAUKEE, WIS. 


(SCC CSAC CC CCRC OSES EERO SPEER ESET TESST SSCS RRC E REECE SERRE SOR ERROR REPRO REE 


Van Winkle Gin & Machinery Co. isuorce, 











—-MANUFAGTURERS OF- 


Oe THE 


uo? ICE MACHINE 
».»- AUTOMATIC... 
FOR ICE MAKING, COLD STORAGE PLANTS, BREWERIES, PACKERS, ETC. 





WRITE FOR ESTIMATES AND FURTHER INFORMATION. 


—=VAN WINKLE GIN AND MACHINERY CO——=- 
OFFICE, 210 MARIETTA STREET, ATLANTA. GA. 


BERS OCP ES RECS SECC R TOS R OES BECO SE PEC CROSSE ROR SB ROS BBB E EE SOROS EOS ICOOR PSC TSOP EPO OER ERR RRO 


16. AméPioan 106. Maonine. GOMpant 


REFRIGERATING = = + 
_ gS ee ICE MAKING MACHINE SYSTEM 
Simplicity of Gonstruction, 


egy 

i A fg) Durability, 

ae| Efficiencu, 
| Economu. 
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IGE-MAKING o- 

© REFRIGERATING 
PLANTS 


From One Ton to Two Hundred 
Tons daily capacity. 


























































































































































































































Over 100 wacesss'” 


1. The simplicity of construction, Every part is simple and complete, is ex- 4. Our Patent Gas Condenser enables us to work with warmer water and less 
posed to full view, easily rot at and can be readily understood and handled by water than any other machine, as the water is applied DIRECT on the hot pipe 

































































































































































































































































































































































an engineer of ordinary intelligence. 

2. The freezing process is completely automatic (WHICH NO OTHER FREEZ- 
ING SYSTEM POSSESSES), through the action of our patent evaporation pres- 
sure regulator; it saves valuable working time. Every part is independent of 
the other, and can be overhauled or replaced without stopping the whole machine. 

3. That ice is manufactured from distilled water, which is free from disease- 
producing germs, such as abound in ice frozen on rivers and ponds, ischemically 
pure, and is infinitely preferable to the natural product. 


without waste or slop on the surroundings. 

5. Wecan make more ice or coldair than any other machine, WITH THE 
SAME AMOUNT OF FUEL. Experts have placed the difference in our fayor 
at not less than 25 per cent. 

6. The Condensers and Freezers will not stop on account of sediment. They 
never require cleaning. They clean themselves while at work without sepa- 
rate attachment. Our freezing coils are so constructed that no pipe joint is used 
inside of the tank, and each coil is independent of the other. Bach coil section 
can be taken out while working without interference with the other sections. 


Company’s Offices, 35 Broadway, Rooms 72, 73,74 and 75, New York. 


“I 


Bll 
106 


is superior to any compression machine, 
either for refrigerating or ice making. 
These machines are radically different 
from all other absorption machines, and 
are in every way superior to them. 


to 





MUGr 
Maonine 
GOMpAaNy 


CINCINNATI 
() PALO) ae ae 


HE ABSORPTION MACHINE made 
by the Blymyer Ice Machine Co- 


BLYMYER ICE-MAKING MACHINES NOW IN OPERATION. © 


No. 


Ph peek peek pee ee peed fh feed fh pak fed ek fd eh fed beh ph feed ph feed ped fed ed pk et pe 


* # 
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st 
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Size. 


8. Ton. 


10 


15 


nu 


£5) bab bed ped 
NSUNS 
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wen 
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Boe 
Wr NOW 
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StUunnU1 O1© 


we wwe 
Sums 
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xe 


NAME. 


Meridian Ice NifgeOo:. .., -dsc50-ens 
Baton Rouge Ice Mfg. Co........... 
Evansville Ice and Cold Storage Co 
AS NIOTEST | cctia elec ccainotaeiscs ieee atte 
Lookout Ice and Cold Storage Co.. 
Morris Ice Co.cc aneeeaer os 
Texarkana Jee Cores eancineeee 
Lookout Ice & Cld. Stor. Co.(2d Order) 
Gadsden Ice Co 


Sheffield Ice:Ca.a7: 2 cua sumdeceel 


Decaturilce:Conccsros nee ean 
Crystal Ice 1Co. gin bee ceoceeene 
DentomTce Coca. 2s sic ceases 
Van Buren Ice and Coal Co......... 
Siloxi Artesian Ice Mfg. Co........ 
Hutchinson Ice Mfg. Co.......... 

Parkersburg Ice Co 
Union Ice Co 


DeCoppet 1¢eCo.7 ge. nce eee 
Evansv’le Ice & Cld.Stor.Co.(2d Order) 
Van Horn & Chambers 
John C, Webb 
Huntington Ice and Storage Co.... 
Liupelo: Leet Cor: oss. 0s eee 
Wheeling Ice and Storage Co...... 
It. Payne Ice and Cold Storage Co. 
Coronado Beach Co. (Hotel del Coronado) 
Walter Aiken (Hamilton Hotel).... 
Decatur Cold Storage and Ice Co... 
Marietta.Ice: Got. 5 c.0 nen eee 
Dayton Ice Mfg. & Cold Storage Co 
Zanesville Artificial Ice Co.... .... 
Evansv’le Ice & Cld.Stor.Co.(3d Order) 
Connolly & Curtis....... Ay: 
Lebanon Artificial Ice Co.... 1.2... 
Cynthiana Elec. Light & Power Co 
Grenada Cream’y,Cld.Stor.&Ice.Co 
Washington Ice Co Sd were 
Wheeling Ice & Storage Co.(2d 0rder) 
Consimers Ice Co... ...<. ly eee 
Shelbyville Artificial Ice Co....... 
Pueblo Distilled Water Ice and Cold 

Storage Co... 











ADDRESS. 


Meridian, Miss. 
Baton Rouge, La. 
Evansville, Ind. 
Jeanerette, La. 
Chattanooga, Tenn. 
Jackson, Miss. | 
Texarkana, Tex. 
Chattanooga, Tenn. 
Gadsden, Ala. 
Sheffield, Ala, 
Decatur, Ala. 
Wichita, Kan. 
Denton, Tex. | 
Van Buren, Ark. | 
Biloxi, Miss. | 
Hutchinson, Kan, | 
Parkersburg, W.Va. 
Denver, Col. 

West Point, Miss. 
Somerset, Ky. 
Evansville, Ind. 
Lebanon, Ohio. 
Demopolis, Ala. 
Huntington,W.Va. 
Tupelo, Miss. 


| Wheeling, W.Va. 


Ft. Payne, Ala. 

San Diego, Cal. | 
Hamilton, Bermuda 
Decatur, I11. 
Marietta, O. 
Dayton, O. 
Zanesville, O. 
Evansville, Ind. 
Columbus, Miss. 
Lebanon, Ky. 
Cynthiana, Ky. 
Grenada, Miss. 
Washington, Ind. 
Wheeling, W.Va. 
San Francisco, Cal. 
Shelbyville, Ind. 


Pueblo, Col, 
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BLYMYER ICE-MAKING MACHINES NOW IN OPERATION. 


No. | Size. 


15 Ton. 


35 
35 a! 
i ie 
15 = 
8 ” 
10 af 
30 ? 
35 . 
20 4 
| 30 ” 
| 60 4 
| 25 
ba : 
| 20 ? 
} mae ‘ 
12% ” 
30: - 
15 ” 
5 ” 
15 2 
12% ” 
10 # 
55 ze 
2 ” 
15 3 
ee ” 





Ashland Artificial Ice Co........... 
Gibson Honseteert wet oak men aie: 
Palace DIoted va.6. oe mee ete ene aike | 
The People’s Ice Cows se sseeee seees 
Citizans' Ice CoA wcvos Varese enn eee 
Civil QawWini tenes acters ele maleissaistese 
Pueblo D.W. Ice & Cd.S.Co. (2d Order) 
Colorado Ice and Storage Co....... 
i. BICorne lly cas. ci-os Saee eve tee 
Mors H,.G, iMedia titing. aaa cee 
Consumers Ice Co..... gib.aio Melviniee alee 
Artificial Ice and Storage Co....... 
rigid TceyNet oC. meseniteciagentener 
Crystal toe 0.220. econ poe ee 
Meridian Ice Co, (2d Order)......... 
Dayton’ Tce Qos aiceeeca ca eae ae 
Decatur Ice Co. (2d Order) 
The Ruddick Artificial Ice Co...... 
Mr. AviouSt Drath ce..ceee nee eo 
| The Crystal Ice Mfg. & Cd. Sto. Co. 
Consumers Ice Co. (2d Order)....... 
| Peru Ice and Cold Storage Co...... 


| John Hoey (Hollywood Hotel)... 





NAME. : ADDRESS. 
Skinner & Olson-e. ees see eee ....| Topeka, Kan. 
Fort Wayne Artificial Ice Co....... Fort Wayne, Ind. 


Evansv’le Ice & Cd.Stor.Co. (4th Order) 
Dayton Ice Mfg. &Cd.Sto.Co.(2d Order) 





The Crystal Ice Mfg. and Cd. Stor. Co. (2d Order) 
Lafayette Artificial Ice Co......... 
R. T. McDonald & Judah Hart..... 





Bridgeport Electric and Ice Co..... 
Pieischman’ &) Co-F metcesemindek 


Evansville, Ind. 

Dayton, O. 

Ashland, Ky. 

Cincinnati, O. 

San Francisco, Cal. 

Birmingham, Ala. 

Los Angeles, Cal. 

| Colorado Spr’gs,Col. 
Pueblo, Col. 
Denver, Col. 
Tampa, Fla. 
3essemer, Ala. 
Vicksburg, Miss, 
Canton, O. 
Joplin, Mo, 
Albuquerque, N. M, 
Meridian, Miss. 
Dayton, Tenn. 
Decatur, Ala. 
Columbus, Ind. 
New Iberia, La. 
Columbus, O. 
San Francisco, Cal, 
Peru, Ind. 
Columbus, O. 
Lafayette, Ind. 

| New Orleans, La. 


.-| Long Branch, N. J. 


| Bridgeport, Ala. 
| Cincinnati, O. 


* These machines were erected in 1890. 


** These machines were erected in season 1891, 











BLYMYER REFRIGERATING MACHINES NOW IN 








50)\Savannah Brewing 
2 Schantz & Schwine 


50 Occidental Packing 

WARIO OO aoe eee 
15 Grocers’ Supply Co. 
20 F. Conrad (Brewery 
25 The Sachs-Prudens 


40 Adolph Coors (Golden Br'y 


OPERATION. 
Bs NAME. | Address. 
— | ——$—$——— == — 
Ton | 
| 50, Louisiana Brewing Co..... New Orleans. 


| 40'\Toledo Brg & Malt’g Co.. Toledo. 
40) Hudepoh! & Kotte (Brew'y 


Cincinnati. 
Co...... Savannah. 
1 (Bry) Dayton, 


15 John Smith’s Sons(Brew'y)| Youngstown, 
12\Christ Diehl ‘Brewery) ... 
12, Genessee Oil Works 
12\S. Davis, Jr.,& Co.(Pack’rs)| Cincinnati. 


Defiance, 
Shweta Buffalo. 


& Pro- 


Lincoln, 


15|Thos.McFadden,Jr.(Cd.St.)) Pittsburgh. 


(Cd.St)., Pittsburgh. 
) Golden, 
Anaheim. 
Ale Co. Dayton. 
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Re ere Merten aN ae 
FIFTY TON REFRIGERATING 
PON eS ne fae sg tS ee 
THIRTY TON ICE MAKING 
WA GLLUINI a eune ev 


W. P. CALLAHAN 
& CO, soe 
eee 
[66 Making 
| —-» Relrigerating 
= Machinery 


UNDER M. DENNEDY’S PATENT. 


DAYTON, OHIO, 


U.S. A. —amm, 
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REFRIGERATING 
MAGHINE GU. 


BUILDERS OF THE IMPROVED 


Burlalolee# / at 
aUtiligt ws. || (Pe 


a 
Ca 2 
Full particulars, estimates, 
Illustrated Circular, con- | i 
taining list of ma- 1 eM Cr sinatra RS —E RE - 
chines in use, etc., > \\Qe \ a |i . * 8 


furnished upon ap- 
plication. 


@ 
Buffalo, N. Y. 
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ICE MAKING MACHINERY 


é , @ \ (6Y 


SIMPKIN, HILLYER & CO. 


-MANUFACTURERS OF THE 











Ice Machine and Refrigerating Apparatus 


THE SIMPLESTVIAND MOsv ERP ERC TVs Le bavi At ching 
MACHINERY ON THE MARKET. 


LL working parts made to gauge and template, so as to be readily duplicated. Corre- 





spondence solicited. Testimonials from parties using our machines on application. 
We build our own machinery, and therefore can guarantee everything fully. Our 
machine will in every case make the amount of ice guaranteed. 


6 


VESSEL VA ND SSiRA NESTS lease 


SS 
omc. RICHMOND,VA. 


WORKS: NEWPORT NEWS, VA, 
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SOUTHERN IGE MAGHINE 60 


SOLE OWNERS AND MANUFACTURERS OF 


The Latest Improved Hbsorption 


ICE AND REFRIGERATING MACHINE. 
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. THE SOUTHERN - 


The SOUTHERN ICE AND REFRIGERATING MACHINE is one of the best and has been 
acknowledged by the most experienced ice manufacturers to work more economical and 
produce ice cheaper and of a better quality than any other machine on the market to-day. 
id ALL MAGHINES NOW IN OPERATION ARE GIVING PERFEGT SATISFACTION. 43 


SOUTHERN ICE MACHINE Co. 
CHATTANOOGA, TENN. 





FOR ESTIMATES AND ._ 
FURTHER PARTICULARS 


ADDRESS THE 
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H. J. KREBS’ U. S. A. GIPGUIATING SUSTEM OF AMMOnIa 


PATENTED SEPTEMBER Q, 1890. 


The results achieved by this system, both for brine cooling and ice making, are unexcelled. It ensures dry gas to the pump and abundance of feed to the expan- 
sion pipes, therefore economy in piping, economy in ammonia and economy ii space. It is simple and easily operated, and saves time, money and worry. 


IN ORDERING MACHINES SPECIFY THE JU. S. A. CIRCULATING SYSTEM. : 
During last year it was introduced with great success in the following establishments: Charles W. Street , Packing House, Baltimore, Ma.; Washington Abattoir 
Co., Bennings, D. C.; New Abattoir, Philadelphia Stock Yards, Philadelphia, Pa.; Wilmington Abattoir and Co.d Storage Co., Wilmington, Del, ‘these plants were 
erected by Mr. J. C. Mustard, of 1818 N. 1ith St., Philadelphia, Pa. 
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This system is suitable for 211 makes of Compression Machines. It secures ample feed to the expansion pipes and a regular flow of dry gas to the compressors, 
which thereby are enabled to do more and better work. 

SOME OF THE ADVANTACES ARE: Reduced number of valves, reduced pipe surface, reduced first cost, reduced consumption of ammonia, 
reduced attendance, reduced space, reduced wear and tear, reduced bills, increased refrigerating effect, increased certainty of operation, increased life of machinery, 
increased satisfaction, increased balance sheet. For full particulars address 


H. J. KREBS, M. E.. WLMINGTON, DEL. 


ie (S32 MUSTARD, Bees eon Street, Philadelphia, Pa. 


BUILDER OF 


ICE MAKING® REFRIGERATING MACHINES 


DURING LAST YEAR I HAVE ERECTED THE FOLLOWING PLANTS: 
-. REFRIGERATING . MACHINES -’. 











N. Autle, Pork Packer, - - : - - = : Washington, D.C. Big Elk Dairy, - - od Oe - - - - - - Oxford, Pa. 
C. Spuck, Sausage Maker, " - - - - Baltimore, Md. West Chester Dairy, - - - - - - = West Chester, Pa. 
David Eichner, Pork Packer, - ; Z, 5 ‘ - Baltimore, Md. Chas. W. Street, Packing House, - - - - Baltimore, Md. 
J. F.C, Hansen, Pork Packer, =- - - - - Baltimore, Md. Washington AbattoirCo., - - - - - - = _Bennings, D.C. 
Jos. J. Martin, Brandywine Dairies, - - - - - Cossart, Pa. Wilmington Abattoir and Cold Storage Co.,  - - Wilmington, Del. 
R. W. Downing, Wallingford Dairy, - ° . ss Wallingford, Pa. New Abattoir, Philadelphia Stock Yards, - - Philadelphia, Pa. 
H.B.& E. A. Pugh, Dairy, : - - - - - - Oxford, Pa. 

. . 

esl ore NL oe 
J. S, Bell & Sons, Ice Factory, - .) - - Norfolk, Va. Suffolk Ice Co., e628 ae = : = . - - Suffolk, Va 


The last named plant | am now about starting, having changed it from absorption 
to compression. A number of above plants are fitted with the U.S. A. Circulating zayay ; ; ’ 
System, which for efficiency, economy and simplicity cannot be surpassed. My = 


long experience in the ice-and refrigerating trade enables me to select the best, and 
| take especial pride in furnishing high grade machinery at moderate cost. CORRESPONDENCE SOLICITED. 


1818 North 17th St., Philadelphia, Pa. 
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engaged in building Consolidated 
Ice Machines, and many of the 
very best running in the United States, 
at the present time, are of our manu- 
facture. Since the original Company 
have failed, we have concluded to con- 
tinue this business, and hereafter will 
manufacture, to order, any kind or 
style of a Consolidated Ice Machine 
desired. We will also contract for 
complete plants, and will put in either 
direct or brine circulation, as may be 
desired. We make a specialty of fur- 
nishing duplicate parts, and keep them 
always in stock, and can furnish on 
short orders any detail of these ma- 
chines. We manufacture special steel 
valves and white metal rings designed 
especially for ammonia work. ‘ 
We guarantee protection against any 
and all claims or pretended claims for 
patents on these machines. 
These machines are known through- 
out the United States for the excellence | 


x 


of their construction, and their superi- | 
ority to all others in use. They need 
no better recommendation than their 
own work. All the material and work- 
manship on them is of the finest quality. 
We have the original drawings and patterns in our possession, and can furnish a better machine for less money than can be built 
elsewhere. We also manufacture and keep on hand to supply the trade the finest steel fittings and steel valves made in the 
world, designed especially for ammonia work, and will be pleased to quote prices to purchasers. 


hr: several years past we have been 


Widder ld ALLL 













































































NOTE.— It has come to our knowledge that parties owning or claiming to own a bogus patent, issued to one James Boyle in 
1876, for an ammonia compressor, have been putting in circulation notices that the pumps used on the Consolidated Refrigerating 
Machines is an infringement on said patent, and that they will bring suit against any one using them; therefore we hereby 
guarantee to all persons purchasing one of our machines protection against said fraudulent claims, and request all persons 
receiving one of such notices to forward the same to us, with a statement setting forth whether they have been influenced not to 
buy a Consolidated Machine thereby. We also give the parties setting up these claims public notice that we will bring suit 
against them for damage to our business by them, by misrepresentation and fraud. 


JOHN FEATHERSTONE’ SONS, 


2-36 Front Street, Corner North Halsted, 


e+ CHICAGO. 
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® al@el Be ® 
leew Refrigerating Machine 


.... MANUFACTURED BY.,... 


WHITEHILL ENGINE®PICTET ICE MACHINE Co. 


WE DO NOT USE AMMONIA. 


Pictet Machines use Anhydrous Sulphurous Oxide, a 
chemical noted for its low working pressure, is of itself a lubri- 
cant, and does not injuro any of the metals; its low pressure is 
a guarantee against explosion, 



































NEW YORK BOARD OF FIRE UNDERWRITERS, 
BUREAU OF SURVEYS 
JAMES HARRISON, Supt. 

Boreel Building, 1:5 Broadway, Room 37. 

NEW YORK, January 24, 1891. 
THE PICTET ARTLFICIAL ICE CO. (Limited), New York: 

Dear Sirs: Your favor of the 22d inst. isathand. Inrcply, the ex- 
amination of our expert and his subsequent report were convincing that 
the article known as Anhydrous Sulphurous Oxide is a pate article for 
storage or shipment, its tendency being to extinguish rather than to 
cause tire. Yours truly, JAMES HARRISON, Supt. 



























































































































































































































































Working Pressure rom 50 t0 75 IDS. * 


: We guarantee GREATER ECONOMY OF FUEL, doing the same 
amount of work with less coal than any machine in the market. 








FOR LIST OF REFERENCES AND FURTHER PARTICULARS, ADDRESS 


WHITEHILL ENGINE«* PICTET ICE MACHINE CO. 


WORKS: NEWBURGH, N. Y. 


New York Office, 21 Cortlandt St., Room 6. 
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FRICK COMPANY 


\ ~2e- - ENGI 


WAYNESBORO, FRANKLIN COUNTY, 


i} 
\ 
| 
\ 
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INCORPORATED 1885. es. 


B JOSEPH PRICE, President. 
SAMUEL HOEFLICH, Vice-I'res. 
li. B. STRICKLER, Treasurer. 
EZRA FRICK, Secretary. 
EDGAR PENNEY, M. E., Gen, Sup. “§ 


ESTABLISHED 1853 









a 


MAIN WORKS AND GENERAL OFFICES: WAYNESBORO, PA. 


CAP ra as, = - = - - $1,000,000. 
MANUFACTURERS OF THE 


Chin Sr 


SEND FOR OUR NEW CATALOGUE, 1890. 


A Few References: 


BREWERI ES: Refrigerating 


| 
ee 





WE BUILD THE 





Tons. 

Phoenix Brg. Co., Baltimore, Md......... 27 LARGEST 
Gipps Brg. Co., Peoria, Ill 50 
Sprattler & Mennell, Paterson, 32 AND MOST 
Herman Lackman, Cincinnati. .......... . 63 
Henry Fink, Harrisburg, Pa............... 32 
Sebastian Helldorfer, Baltimore, Md. |... 32 SUCCESSFUL 
Frank Reisch & Bros., Springfield, Ill.... 50 
Jos. Stein & Co., Louisville, Ky........... 23 
Meyer & Reidlin, Covington, Ky.......... 32 MACHINES 
Parkersburg Brg. Co., Parkersburg, W.Va. 27 
Bellevue Brg. Co., Cincinnati, O........... 50 EVER 
Cumberland Brg. Co., Cumberland, Md... 27 
D. Lutz & Son, Allegheny, Pa... .... .. 50 MADE IN THIS 
Herman Lackman, Cincinnati (2d order).. 8O 

OR ANY 





PACKING AND COLD STORAGE, 
OTHER COUNTRY. 

















J. C. Shafer & Co., Baltimore............ 40 

G. Cassard & Sons, Baltimore............. 25 

Baltimore City Storage Co., Baltimore .... 32 

Armour Packing Co., Kansas City ........ 100 ° 
Shallcross & Son, Coatesville, Pa......... 15 a 
Washington Market Co., Washington, D.C, 32 + 


Armour Pekg. Co., Kansas City (2d order)... 150 
Francis Whittaker & Sons, Wichita, Kas..150 


| 
e 


John C, Hately, Chicago............ ae 
G I. Hammond & Co., Hammond, Ind. ..150 
G.H. Haminond & Co., Omaha, Neb.... .150 
Calumet Canning Co., Hammond, Ind..... 32 
West Chester Cd, Stor, Co.,W. Chester, Pa. 40 
Chautauqua Lake Ice Co,, Pittsburgh, Pa. 20 


Emil Winters, Pittsburgh, Pa feeb. 
Frank Seifrid, Louisville, Ky.............._7 a 
Chicago Packing & Provision Co,, Chicago. 150 - 
Chicago Packing & Provision Co., Chicago - 
(second order) Re saecaher ost as'ee 150 ~ 
Steelton Store Co., Steelton, Pa..... sae aD = 
Pittsb’gh Meat Supply Co., Allegheny, Pa. 50 = 
J. Vogle & Son, Cincinnati................ 50 = 
a 
= 











ICE FACTORIES. lee. 
Tons 
F. L. Elis & Co., Hopkinsville, Ky. 10 
Consumer Ice Co., New Orleans, La. 100 
Little Rock Ice Co., Little Rock, Ark. . 35 
Owensboro Ice & Cd, St Co,, O'sb’o, Ky 20 
W.S. Lurton, Jackson i: pee, 15 
Pulaski Ice Co., P <ki, Tenn.,. : 5 
Armour Packing Co., Kansas City . ean vid ae 
Ewing & Beall, Uniontown, Pa.. 15 
S. W. Hill, Allezheny, Pa.. . ae 
Chautauqua Lake Ice Co,, Pittsburgh,.... 40 
Chautauqua Lake Ice Co,, Pittsburgh (2d 
PAM eae ee) ee ee ee ae 10 
West Chester Ice Co.. West Chester, Pa 15 
Steelton Store Co., Steelton, Pa : 2 
Parkersburg Brg. Co., Parkersburg,W.Va, 3 
Cumberland Brg. Co., Cumberlanc, Md ss 
Hagerstown Ice Co., Hagerstown, Md 20 = = 
yerto ilo, City of Mexico eX o> f 7 = 1 I i HH ITAANTTITLUTI Daas, y 
Alberto Malo, City of Mexico, Mex..(-.... 5 — 2 i Ai 
Bryn Mawr Hotel Co., Bryn Mawr, Pa... 20 ASERAY 
Geo. S. Sexton & Co., Wytheville, Va..... 5 a se = ; 
Cambridge Ice Co., Cambridge, Md. ...... 10 1560-Ton Machine, Weight, 198,250 Pounds. 
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FRICK COMPANY, ENGINEERS. 


Waunesboro, Franklin Go., Pa. 
RG 
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A GENUINE CORLISS ENGINE WITH ALL THE LATEST IMPROVEMENTS. 


“EGLIPSBE” GORLISS TANDEM GOMPOUND GONDENSING ENGINE 


UP 0 3000. HORSE, LOWE = 





We have complete line of patterns and build Corliss Horizontal Stationary Engines, Corliss Vertical Engines, Condensing or Non- 
Condensing, Single or in Pairs. Corliss Compound Engines, Tandem or Cross Compound. Corliss Engines for any service, 40 to 
3000-horse power, in a single engine. 

SPECIAL NOTICE.—With our Corliss Engine we contract for fitting up complete the entire Steam Plants, including Steam 
Boiler, Feed Water Heater, Feed Pumos, Piping, Shafting, and all the appurtenances and belongings peculiar to-a first-class job. 


SEND FOR SPECIAL PAMPHLET AND LIST 
OF REFERENCES OF CORLISS ENGINES. 





1000 HORSE POWER “EGLIPSE” PLAIN GORLISS ENGINE. 
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THE WILSON-SNYDER ice CO. 


MANUFACTURERS OF AUGUST SNYDER’S PATENT 


06 and Relridératind Machine 


«We SPECIALLY DESIGNED TO MEET THE DEMANDS OF ICE MAKERS ~ 
a AND REFRIGERATION IN ALL ITS APPLICATIONS 





INTERIOR VIEW OF WORKS OF THE WILSON-SNYDER MFG, CO. 


OO POLO AOS, POPPIES, LLG L ALISA DEOL ALAS ALLL AL ALA LSD AL AL LD AD AAO AD_ DD AL ALAA LADD AEDS DAP LALA DIS ALAA LD EALD LD IGA ALAS LOLA AD 


WO styles of these machines are built: One, single acting compressor, with duplex condensers and brine tanks; the other, 
duplex compressor, condensers and brine tanks. The special advantages of this machine over all others are as follows: 
In either the single or duplex machine, either one of the brine tanks or condensers getting out of order, or anything happen- - 
ing to necessitate repair, the system of valves is so arranged as to allow using but one condenser or one brine tank, and the 
machine is kept running with the disabled part as though nothing had happened, “while the disabled brine tank or condenser is- 
being dismantled and repaired. Write for list of machines in operation, TelSEeNCeS; Prices, -ClC. sys sane eee 


LLL OE OE OOO LILLIE LG GSI ALLE AE AEA ALE ALE AA EAE ALE A ALAA DEAE ADEA A AEA ADEA AE AEA 


rom Ff UMPING MACHINERY 


Including AIR PUMPS, BRINE PUMPS, HOT AND GOLD WATER PUMPS, 
BOILER FEED PUMPS, TANK PUMPS, Etc. 





Ammonia Valves, Pipe Goils and Pipe Fittings 


oe OF EVERY-DESCRIPTION ...5. 


PITTSBURGA, PA. 
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HERCULES reenter nace 


FOR BREWERIES, PACKING HOUSES, 
COLD STORAGE AND ICE MAKING. 








THE HERCULES ICE MACHINE. 





The Hercules Ice Machine is the most compact, most 
economical, most easily handled, well constructed, and 
thoroughly satisfactory machine in the market. 


HERCULES WORKS, AURORA, ILL. 


@ 







OUR GUARANTEE IS THE HIGHEST GIVEN BY ANY 
COMPANY, AND EVERY MACHINE SOLD HAS 
EXCEEDED THE GUARANTEE. 
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THE HERCULES MODEL ICE PLANT. 





SALISBURY ICE MANUF’G CO. 


SALISBURY, MD. 


HERCULES IRON WORKS: October 2, 1891. 

Our plant which you erected for us last year can, we think, show as 
good record, if not better, than any machine of another make. Our 
plant was put in for 12% tons, but this season our orders were so press- 
ing that from the 23d of June to the 2d of September we drew an average 
of 14% tons daily, while our consumption of coal during that period was 
but 2% tons daily of 24 hours, The ice, too, was firm and solid. 


Yours truly, J.S. ADAMS, Sec’y. 


ARTESIAN ICE COMPANY, 
FORT WORTH, TEXAS. 


HERCULES IRON WORKS: October 21, 1891. 
DEAR Sirs: After three years of continuous service, the 20-ton ice 
machine you built for us seems in every particular just as good as new. 
There seems no perceptible wear of the machine as yet; the repairs 
amount to no more than could be expected on any first-class steam en- 
gine. The machine has fully come up to your guarantee, and even 
more. We have madeas high as 24 tons per day of the finest ice that has 
ever been turned out in this city. We also find it very economical in the 
use of ammonia; in fact, it has fulfilled our expectations in every way. 
W. B. WHEELER, Gen’l Manager. ARTESIAN ICE Co. 


TNE NERCULES BLUE BOOK No. |, a ICE pare AG Pear IS JUST ISSUED 


AND WILL BE SENT FREE TO INTENDING PURCHASERS. 


THE HERCULES IRON WORKS. 


NEW YORK OFFICE, 
150 BROADWAY. 


Room 502 Owings Building, Dearborn and Adams Sts., GHIGAGO. Oa 
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THe SMITH & NATILUE Cos DAYTON, OHIO. 
, 
we STEAM PU 








al ic ae 


FOR BVERY PURPOSE. 
WE MAKE A SPECIALTY OF 


FOR 
BRINE PUMPS, Ice s® Refrigerating 
COLD WATER PUMPS, 


BOILER FEED PUMPS. Machines. 
Get our Special Prices before buying elsewhere. 


~weee—NEW YORK HOUSE, 112 LIBERTY ST. 


THE GORDON STEAM PUMP CO.— ™s~ 


==" Steam Pumping Machinery 


=~ FOR + ANY + SERVICE—~* 








Pumps —__. AMMONIA PUMPS. 
BRINE PUMPS, 
ESPECIALLY ADAPTED FOR USE DEEP WELL PUMPS, 


IN CONNECTION WITH 





TANK PUMPS, 
Reirigerating Machinery ““erc. sto 4g 


Wy 
MAIN OFFICE i NU 
AND WORKS it) 


HAMILTON, OHIO. 


roo oo ee oe 

































































BRANCH OFFICES 
NEW YORK-—136 Liberty St. 
PHILADELPHIA—705 Arch St. 
PITTSBURGH-—410 Lewis Block. 
CHICAGO~—Pheenix Building. 
ST. LOUIS—703 Market St. 
CLEVELAND—146 Water St. 



























































































































































Correspondence Solicited, Sal 


= Chapman Valve Manufacturing Co. 


++ee+»MANUFACTURERS OF.... 





VALVES AND GATES FOR WATER, GAS, STEAM, 
AGID, OIL, AMMONIA, ETO. 
pe oe Ne 


VALVES FOR REFRIGERATING, COLD STORAGE, 


ICE MAKING MACHINERY, ETC. 





We make the best Valve for Ammonia Heavy Pressure in 
the market. The two illustrations here represent Ammonia 
Valves that are giving universal satisfaction. 

General Office and Works, Treasurer's Office, 
INDIAN ORCHARD, 72 Kilby and 112 Milk Sts. 
MASS BOSTON, MASS. 
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Write for Prices on the 


CORRUGATED... 
.. WATER-TUBE 
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FEED-WATER HEATER 


Moyer hy ectvoe and “JUV Q0e® sae 2 ie ete a 





Than a Cotl Heater at the Same Price. 





SOLE MANUFACTURERS: 


The Wainwright Manufacturing Co. of Mass. 


8 Oliver Street. 
BOSTON. 


aa 


SEND FOR CATALOGUE |.C. 


CHICAGO: 
NEW YORK: 


26 West Randolph Street. 
121 Liberty Street. 












Practical, not Theoretical . . Over 15,000in daily use. 





ON THE MARKET SINCE 1884. 


Did You Ever stop 


to think what 

it means 

to have the water 
carried uniformly 
at 

the proper level ? 


IT MEANS 
safety, 

saving of fuel, 

steady power, 

and 

FS more of it, 

no leaky tubes, 

no burned boilers, 

no stoppage 

for expensive repairs. 


ALL 
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The Reliance odiéty Water Golumns. 


THE RELIANCE GAUGE CO. 


101 EUCLID AVE., CLEVELAND, O. 
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Guaranteed to lift from two | 
| to three times as much water 
|| fromsame wellandsame steam | 
|| pressure as any other Pump | 
|| now in the market. 


STEAM PUMP. 
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Downie Bris. k Nev Limited 


NEW BRIGHTON, 


—<— OT TO 


Gas and Gasoline Engines 


OVER 33,000 IN USE—————_ 
BEST AND CHEAPEST 


POWER FOR 


Refrigerating 
Machines 
No Skilled Attendance, 
No Boiler, Heat or Danger. 


Started at once for short or 
long duty. 


Sizes, % to 100 horse-power. 
Can be usedin country or city. 





33d and Walnut Sts. PHILADELPHIA, 
y» 151 Monroe 8t., CHICAGO. 


OTTO GAS ENGINE WORK 


—THE—— 


Shipman Altomatic Stan Ewin 


NO SKILLED ENGINEER. 


KEROSENE, PETROLEUM 
OR NATURAL GAS FUEL. 


1, 2,4, 6 and 8 HORSE POWER. 









The most reliable, economical 
and satisfactory power for small 
1 REFRIGERATING MACHINES, 
CREAMERIES, 

’ PACKINGHOUSES, BOTTLERS, 
COLD STORAGE, Etc. 


a = a / Send for Catalogue. 
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exes eet MOOFal Retrigerator 
1 « Gold Storage 60. 


KENDALLVILLE, IND. 


MANUFACTURERS AND BUILDERS 
OF ALL KINDS OF 


REFRIGERATORS = pote ® COOLING ROOMS 


WRITE FOR CATALOGUE AND PRICES. 











Special Attention for Ise Gold Storage Buildings. 


CHICAGO OFFICE, 








Loomis Building, Clark and South Water Streets. 
ICE AND 
Over 300 Jackson Houses, Cuoled by Ice, PLANS AND SPECIFICATIONS FURNISHED 


THE ae REFRIGERATOR CO. == 
sECHMCAL Cold Storage Architects 
REFRIGERATION. 
in Successful Operation. FOR BUILDINGS AND MACHINERY. 
They never become musty, and carry perishable goods longer and in better condition than any other house. 


Send for ‘*‘ Refrigeration,” a scientific treatise 


on lee and Refrigeration, with Circular and 605 RIALTO BUILDING. CHICAGO. 


Testimonials. 





—THE ALASKA 


REFRIGERATOR CoO, 
MuSKEGON, MICH. 


Lp WRITE FOR CATALOGUE AND PRICE LIST. 
SPECIAL REFRIGERATORS MADE TO ORDER. 





J WARIMIN REFRIGERATORS. _ 


HY not, as long as we have the skill and the brains to put it there without extra cost to you? Merit 
is should always come before Art in the manufacture of these goods. We, however, have reached the 
second stage, and now offer you the greatest variety and choicest designs, either plain or combined with side- 
boards, china closets, kitchen cabinets, etc. We make Refrigerators for every purpose, for Families, Restaurants, 
Grocers, Butchers, Hotels, Apartment Houses, etc., all bearing our Trade Mark, ‘‘ THE GLACIER,” and 
having SEVEN walls to preserve the ice, and all our other improvements. ‘‘ Best in the World.’”’ Send for 


complete catalogue. 


THe NORTHERN REFRIGERATOR CO., Granp Rapips, Micu. 
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| Reirigerator Door Fasteners 


TENTED DECEMBER 5, 1885. 


We make investigations for subterranean water and furnish reports as to the 
number of streams, their exact width, direction of flow, approximate depth below 
the surface, and quantity of flow. 

The great advantage of having a well located, 1s: 

1. We locate wells only at such places where we find subterranean FLOWING 
streams; this isa full guarantee of getting wells, which will never drop off or give out 
in time of drought, which is the case where wells are supplied by seepage water only. 

2. We can follow the course of a subterranean stream for any distance and 
select the proper place to sink the well. 

3. Westate the approximate depth of the stream below the surface, which en- 
ables our customers to make an estimate of the cost for sinking the wall by the foot. 

4. Where the supply of an ARTESIAN WELL is obtained from a running stream or 
a spring, instead of seepage water, in NINE CASES OUT OF TEN JIT IS OF GOOD QUALITY, 

5. If there are any springs in the neighborhood where a well is wanted, we can 
trace the underground outlets of same or the supplying flow for any distance. 

6. Where water of low temperature is wanted for cooling purposes, such as 
for BREWERIES, ICH FACTORIES, distilleries, oil refineries, etc., none cooler 
than artesian well water exists. 

7. Our method of locating wells eliminates all and every risk of failure. 

Estimates are given for sinking wells, with guarantee of water, where supply 
from artesian wells is desired. 

We have successfully located a large number of wells. 

For particulars apply to 


HEERDEGEN & SCHNEE, 


4+8 EXCHANGE PLACE, - NEW YORK. 
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HORDE by ANY DOOKS: 


No 424.847 Patented Apr. 1. 1890 
ONLY ONE QUALITY MADE, THE VERY BEST BRIGHT BRONZE. 


Which are rapidly supplanting all ptliers: The only 
fastener that forces the door open as well as shut. 
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Fruit and Produce Dealers. 





ABSOLUTELY DRY AIR, 
AN EVEN TEMPERATURE, 
PERFECT CIRCULATION, 
NO SWEATING. 


CAN BE GOOLED BY ICE OR MAGHINE. 


Used in preference to all other systems by the 
ARMOUR PACKING CoO., the leading beef and pork 
packers of America. A saving of 30 per cent in ice 
over other systems. 
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Ice Machines, 
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Brine Tanks, 


These Pumps are made very heavy 
and guaranteed to work smoothly 
against 300 pounds pressure to the « 
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Ammonia 
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THE DEANE STEAM PUMP Co. 


= NOLYORE, MASS.2 == 


AMMONIA PUMPS, 
A BRINE PUMPS, 
p | MY | p S For Ice Manufacturing Machinery 
For full information and Illustrated 
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Liquid Aniydrous Ammonia | 26° Ammonia : 


ABSOLUTELY DRY, PURE i 4 SPECIALLY PURIFIED 
S FOR ABSORPTION . 
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AND UNIFORM ALL THE 
YEAR ROUND . . % 
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THE ABSORPTION MACHINE. 


ITS PRESENT STATUS AND FUTURE POSSIBILITIES—A DISCUSSION 
OF THE MERITS AND CAPABILITIES OF THE ABSORPTION 
MACHINE—A CRITICISM. 





By JoHN E. Starr, M. E. 


re dollar of the average American manufacturer of 
The doll Pott ge A fact { 
machinery is a nimble one. It does not wait for the 
delay necessarily accompanying the development of a 
particular kind of machinery to a point of nearly ideal 
perfection. ‘* Money is round, and rolls away,” says 
the capitalist to the artisan; ‘‘interest is high; we must 
keep pace with our flying coin, or it will get away from 
eae aS 8 . 
Here is a demand; produce for me a machine that 
Never mind 


? 


us. 
will supply it; something that will ‘do.’ 
what you think you can do, or what should be done. 
It will take time to realize your ideals, and time is 
money. Put in concrete form your present ideas, and 
do it quick.” 

When the financial possibilities of supplying the 
demand for refrigerating machinery became apparent in 
this country, the evolution of the appropriate machine 
was marked by that great progress that characterizes 
all American excursions into the field of profitable ap- 
plied mechanics. It is true that empiricism has abound- 
ed, as inall new mechanical enterprises; that ‘‘ startling 
discoveries” and the ‘‘rule of thumb” were prominent 
elements. Plans that would ‘revolutionize the entire 
refrigerating business” were frequently heard of. But 
these were incidents, immaterial except for the amuse- 
ment they perhaps afforded. The real progress of the art, 
after the great impulse it received some years ago, has 
been rapid but steady. It cannot be said to be unusual 
that in this particular field, pushed by that commercial 
spirit which asks for quick cash results, the true en- 
gineer should seize the material nearest at hand, and 
while we cannot but admire the achievements in the 
development of particular types of refrigerating ma- 
chines, it may be well to pause for a moment to con- 
sider if it is not possible that the line on which some 
of these great advances have been made is, after all, 
fundamentally the proper line to work on. 

Confining ourselves strictly to the genus ‘*NH3” 
of refrigerating machines,and contrasting the two prom- 
inent species, the absorption machine and the com- 
pressor, may it not be said, as an introductory, that the 
majority of the practical engineering talent in the line 
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of applied mechanics in this country was of a kind that 
had to do with the development of the steam engine 
and the machinery driven by it? The transformation of 
heat into mechanical energy by cylinder and piston de- 
vices, as in the steam engine and pump, the transmis- 
sion of power by crank, belt and cog, and all the prob- 
lems connected therewith, brought out by the mechan- 
ical demands of the age, constituted the larger part of 
The scientific 


hbraries were full of the record of experiment and prac- 


the mechanical engineer’s experience. 
tical results in this line. The natural laws governing 
in such devices were well known, and fully explained 
to the minutest detail. Experiments and results were 
tabulated,compared, sifted and discussed by the bright- 
est minds, so that the economical possibilities were 
shaded to a nicety. 

Much of this material was directly applicable to the 
development of a refrigerating machine of the compressor 
type. It was not necessary to explore new ground, or by 
originalexperiment to establish new data. The necessary 
material was already at hand, and its application was a 
matter of comparatively short time. Naturally, then, 
the development of the machine went in the line of 
what seemed to be that of the least resistance, and the 
compressor type is the result. Hand and hand it has 
gone with the development of the steam engine, and so 
will it go in the future. On the other hand, the absorp- 
tion machine was out of the line of the majority of en- 
gineering experience. The same general laws,of course, 
governed, but the detail was largely missing, and paral- 
lels were lacking in other portions of the mechanical 
field. There were no tables, giving the pressures of various 
strengths of ammonia solutions at various temperatures; 
no exact experiment as to the amount of heat required to 
separate the gas from the water at various strengths of so- 
lution and pressure; no exactly established coefficient of 
solubility; no precise tables as to temperatures required 
for dehydration,—in short, nothing but very general 
and more or less incorrect data to build upon from one 
end of the process to the other. Considering the dearth 
of such exact information, it is remarkable that the ab- 
sorption machine is in as good a condition as it is to-day. 
It also seems as if the development of this particular 
type of ammonia machine was more than usually hin- 
dered by the connection of charlatans who brought to 
it that excessively ‘‘dangerous thing,” a ‘‘little knowl- 
edge.”’ Nor is it to be wondered at that, looking back 
over a record of comparative success, the partisans of 


”? 
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the compressor, knowing but little of the possibilities of 
the other type, should take an attitude of complacent 
admiration of their work, and say further that, ‘‘No 
eood thing can come out of the Nazareth of the absorp- 
tion machine.”’ 

A fair illustration of this attitude may be made by 
quoting from the article recently appearing in this journal, 
written by an able mechanical engineer, engaged in the 
building of compression machines. After saying that, 
‘«« There are but few persons that are not convinced of 
the inferiority of these machines [absorption] as against 
compression machines,” he explains fairly the operations 
involved,showing the course of the gas to the point where 
it is ‘‘ absorbed by the same water out of which it had 
been driven at the beginning of the process.” ‘* To make 
possible this absorption,” he continues, ‘‘ the water must 
be cooled down from that high temperature to a far lower 
one, and this causes a considerably higher consump- 
tion of cooling water than in compression machines. 
Besides this quantity, these machines need the same 
water the other systems need in the ammonia con- 
denser; and, secondly, this new formed ammonia water 
must be again heated to drive out the gas, and as the 
quantity of water 7s about twenty-five pounds for each 
pound of gas it has absorbed, one readily sees that a con- 
siderable loss of heat is caused by this heating of the 
absorbing water. You will notice that this amount of 
heat by no means corresponds to the work needed for 
the compression machines; thereto corresponds only 
that amount of heat which is used in the absorption 
machines to heat the ammonia itself, and to give it 
the pressure needed for liquefying it. Besides, there 
is still another loss in the absorption machines caused 
by the fact that you cannot utilize the expansive power 
of steam as you do in the steam motors of other 
systems.” 

The high reputation of the writer quoted precludes 
the slightest suspicion that these statements are not 
made in perfect good faith,and that there is any attempt 
at willful misrepresentation. The statements as they 
stand, however, could hardly be made more misleading 
or erroneous. 

The action of an exchanger,in a properly constructed 
absorption machine, cools down the weak aqua from 
that ‘‘ high temperature” to an amply sufficient low 
one to receive the gas, and in so doing gives its heat to 
the new formed ammonia water on its way to the still ; 
so there is not the loss of heat indicated in the quota- 
tion. Ina good machine the cooling water used to take 
up the heat lberated during absorption is the same 
water that was previously used on the condenser, and a 
properly constructed absorber needs hardly the same 
amount that it is necessary to use on the best type of 
condenser, taking it at the temperature it leaves the con- 
denser, and carrying it through a wide range of higher 
temperature, as we shall presently show. 

It is not necessary to use a single pound more of 
water in the absorption machine than in the compressor. 

The statement that the quantity of water (weak aqua) 
is twenty-five pounds to absorb one pound of gas, is a 
still more forcible illustration of the position. The 
poorest absorption machine we have ever heard of 
works from a solution about 29 per cent strong 
to one about 13 or 14 per cent strong, thereby giving 
out about eighteen pounds of ammonia from each 
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100 pounds of solution, or about six pounds (instead 
of twenty-five) of solution to each pound of ammonia; 
while good absorption machines will work from a solu- 
tion containing 33.25 per cent of ammonia to one con- 
taining 10 per cent, or 25.84 pounds of ammonia from 
each roo pounds of strong solution; and better results 
than these can be obtained. 

The amount of heat eliminated at the absorber, and 
the amount of heat used to disassociate the ammonia 
from the water in the still, find their parallel in the com- 
pression machine in the energy wasted in the prejudi- 
cial frictional resistance of the engine and pump, and in 
the loss of about goo units to each pound of steam liber- 
ated in the exhaust of the engine, or in heating the 
water in the steam condenser, if a condensing engine 
is used—a parallel, we expect to be able to show favor- 
able to the absorption machine. 

The writer quoted seems to lose sight of these losses 
in the compressor in making his comparisons. In view 
of the plain inaccuracy of the statements quoted, the 
closing remarks on the absorption machine in the arti- 
cle mentioned are as refreshing as the cool, salty breath 
of the brine tank. It says: ‘‘ But it must not be forgot- 
ten that the absorption machine played a very important 
part in the development of the ice machine, although 
their day of general usefulness is now past.” Let the 
decrepit absorber for this much give thanks. 

Another phase of the position occupied by the de- 
velopers of the compression type of machines, as well 
as anindication of the feeling that the compression ma- 
chine has well nigh reached the limit of its develop- 
ment, is well illustrated by the printed statement of an 
association of the most prominent workers in the field, 
whose productions are marvels of finish and engineering 
skill. After very properly and very deservedly congrat- 
ulating themselves on their admittedly great achieve- 
ments, they say: ‘‘We believe that we have com- 
pletely mastered the subject; at least, we cannot at this 
time see in what respect we could improve these condi- 
tions. Practical results agree so remarkably well with 
the theory that we know we are right.”’ 

Considering their high engineering ability in their 
particular line, the statement quoted is doubtless true. 
They have mastered the subject of the compression ma- 
chine, but have they mastered the subject of the ab- 
sorption machine? 


A glance at the chapter devoted to the absorption 


machine, in the pamphlet from which the above is _ 


quoted, shows merely a repetition of statements of ad- 
verse conditions that do not exist in the properly built 
absorption machine of the present day. 

It is far from our purpose to decry the compression 
machines, nor is it our intention to claim that every ab- 
sorption machine is as good or better than a com- 
pressor, or is even a good machine. There are plenty 
of mighty poor absorption machines, and, for that mat- 
ter, of compressors also. It is the thermodynamic ad- 
vantage of the special type that we desire to present, 
using the compression machine merely for the purposes 
of comparison. 

We shall endeavor to show that to-day a well de- 
signed machine of the absorption type can be made fully 
as efficient as to coal and water as a well designed com- 
pression machine, and under most practical conditions 
more efficient, and that even at this stage its development 
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is not yet finished, and the probability of further improve- 
ment is strong; and, further, to indicate on what general 
lines the machine should be built, in order to attain its 
greatest efficiency. In the discussion of the subject we 
shall endeavor to avoid, as far as possible, the use of 
algebraic equations, preferring to use, step by step, act- 
ual quantities by arithmetical processes, as we feel that 
such a method will be more acceptable to the general 
reader. E 


(TO BE CONTINUED. ) 





[Written for ICE AND REFRIGERATION.] 


APPARATUS FOR MAKING CLEAR ICE. 


CONTINUATION OF THE SUBJECT FROM THE JANUARY NUMBER— 
SOME FURTHER DEVICES SUGGESTED, CHIEFLY IN USE 
BY FOREIGN ICE MAKERS. 


: | Continued from Fanuary tssue, page 37.| 


Continuing the exposition of certain minor devices 
for making clear ice, we present this month some appa- 
Figs. 5 
and 6 show a stirring device, with up and downward 


ratus proposed by ice makers on the Continent. 
movement. Into every freezing cell a rod passes cen- 
trally; at the lower end these rods are provided with strong 
round or square rubber plates. All rods pass through 


boxes in the fixed 
cover of the genera- 
tor and are fastened 


into common rods by 


sections which are 
connected among 
each other by two 


longitudinal cross- 
pieces. These cross- 
pieces are kept in po- 
sition by four and 
more guides and con- 
necting rods, and are 
moved up and down 
by means of a system 
of cranks or levers. 
The rubber plates of 


the first section have 





the largest diameter, 


Fic, 5. 


because no ice is formed in that section until it becomes 
a section further advanced toward the opposite end of 
the generator. The diameter of the plates, for the same 
reason, becomes smaller in those sections as the forma- 
tion of ice increases. The rise of the rods and plates is 
so arranged that at their lowest position the rubber 
plates are at a distance from the bottom which equals 
about one-half of the thickness of an ice block, while at 
their highest position at y they are a little below the top 
level of the cells. 

If a section is to be removed from the generator and 
to be replaced by another one, the stirring is inter- 
rupted and the crank disk brought to the position shown 
in drawing by means of the check hook 1, while the 
lever 2 is pressed downward. In this way the whole 
system is lifted, since the levers 3 of the frame are fixed 
to the levers 4; in this way all the rubber plates are lifted 
above the rim of the cells into the position z, after which 
the sections can be shifted ahead. 

Another device for the same purpose is illustrated in 
Fig. 7, which has been designed by Kropff. It contem- 
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plates a continuous movement of the water in the freez- 


ing cells. An air pump connected at d, Fig. 7, by means 


spe eannaececesssear.s sora sesoe etme 
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of a connection 4 draws the water from the freezing cells 
d partially into the vessel c. By constant and alternate 
turning of the cock ¢ air is allowed to enter into the ves- 
sel c, whereupon the 
level of the water con- 
tained in the same is 
lowered again,return- 
to the freezing 
By 
tinuous movement of 


ing 


cells. the con- 





the water in this man- 
ner it 1s intended to 
remove the air. A 
similar device has 
been designed by 
Mackay, of Liver- 
pool. 


P. Effertz (Chem- 
nitz) 


Fic. 8. 
the achievement of the same object by suspending pieces 


coutemplates Fic. 7. 


of hose in the freezing cells,as shown in a sectional view 
in Fig. 8. 
lower end with a suction valve v, and at or near the cen- 


These pieces of hose are provided at their 


ter are provided with pressure valves v' and v’, arranged 


by means of rubber rings. In this manner a pump con- 


nected with the upper end of the hose draws the water 


in vw and discharges the same at the pressure valves, 


thus causing a circulation of the water in the freezing cell. 


Tue butter and cheese men of Indiana, to the num- 
ber of forty leading men, met recently at Indianapolis, 
to form an organization for the protection of that trade 
in the state. The organization is called ‘‘ The Butter 
and Cheese Makers’ Union of the State of Indiana,” and 
officers chosen were, W. H. Dye, president, Indianap- 
olis, and M. M. Binford, secretary. 


Mercuant & Co. have just issued a novel and unusually at- 
tractive pamphlet, descriptive of the specialties sold by them, 
entitled, ‘‘ What Visitors will be Shown at the World’s Fair by 
Merchant & Co.’s Brownies.” It is beautifully printed, and is 
illustrated by twenty exceptionally clever, humorous half-tone 
cuts showing the nations inspecting Merchant & Co.’s exhibit 
and the Fair in general. It is safe to say those who get a copy 
will ‘‘ hang on to it” for the clever designing at least. 
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ARTIFICIAL REFRIGERATION. 


A CHRONOLOGICAL STUDY OF ITS DEVELOPMENT—THE SMALLICE . 


MAKING MACHINE OF T. DU MOTAY AND ROSSI—SOME 
FURTHER DEVICES OF INTEREST. 


By AuGustTeE J. Rossi, B. S., C. E. 





(Concluded from Fanuary issue, page 20. 

In 1880, we find also the practical application of an- 
other of the principles mentioned at the beginning of this 
examination (second method), the spontaneous evapora- 
tion of a liquid, such as water, or, preferably, one more 
volatile than water, by the passage of a current of air. 
(T. du Motay and Rossi). 


was gasoline, 


In this case the liquid used 
the price of which is cheap enough 
(about one cent a pound) to allow, within certain limits, 
of its being wasted after having produced its cooling 
action, at least for machines intended, as those were, 
for the limited production of five to ten pounds possibly 
per hour for family purposes in special circumstances. 
Five pounds of ice can readily be made in an hour witha 
model fifteen inches in diameter and about twenty inches 
high. The working of the method (Fig. 7) is obvious: 
The gasoline having been filled into the vessel 4, a tin 
cylinder of the shape indicated in the figure (properly 
insulated by a non-conducting covering), molds JZ M, 
containing the water to freeze, are placed in the cylin- 
drical cavities @ a a, in which they fit loosely, the con- 
tact being made more perfect by pouring in the cavities 
a small quantity of uncongealable brine. Air is then 
passed through the central tube Z, being forced in bya 
small hand blower; and, bubbling through the mass of 
gasoline, it evaporates it, this evaporation producing an 
intense cold in the liquid contained in A, cold which. 
being transmitted to the water vessels, ultimately freezes 
the water toice. The air charged with vapors of gaso- 
line, which escapes through pipe P, is, of course, at 
a very low temperature still. It can be either allowed to 


waste or the cold made available to cool, in another 
vessel before escaping finally, the gasoline necessary to 


replenish the quantity evaporated from 4 for another 
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operation, or to cool the water to be poured afterward in- 
to the molds, or both. Such a disposition is shown in 
the dotted lines on the figure. One pound of gasoline 
evaporated could produce about one pound of ice. Were 
such dispositions used which would allow effectually and 
economically the condensing of the vapors of gasoline so 
as to separate them from the air as they escape mixed 
with the latter, and that without unduly complicating 
the mechanism, of course the cost of ice could be con- 
siderably reduced. 

In the meanwhile, new effective devices were in- 
vented; machines already introduced perfected; improve- 
ments were realized in all their parts, in their mode of 
operating, improvements which, in many cases, have 
made of a rudely constructed apparatus at first an elab- 
orate and practical machine, and have largely contrib- 
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uted to bring artificial refrigeration to what it has be- 
come in our day. We could quote among many others 
the De La Vergne, Mixer, Boyle, Ballantine, Allen, 
Giffard, Rankin, Linde, Windhausen, Kropff, Holden, 
Kline, Cook, etc., patents which all mark steps in the 
line of progress; but, as they do not involve the applica- 
tion of any new principle to refrigeration, we have to limit 
ourselves in this examination to a mere mention of 
names. 
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In 1885, we find a patent by Franz Windhausen cover- 
ing the application ona large scale of the third method 
mentioned: The evaporation of water 7” vacuo promoted 
by the absorption of the aqueous vapors as fast as formed 
by a suitable absorbent, such as sulphuric acid. It was, 
in fact, the practical reproduction of the experiment of 
Leslie. The ordinary pneumatic pump of laboratories is 
replaced by an elaborate vacuum pump exhausting the 
air over water, which is allowed to drip slowly in thin 
films into large cylinders in which the ice is formed, the 
vapors given off being at the same time brought in con- 
tact with concentrated sulphuric acid contained in 
a special reservoir in which they are absorbed as fast as 
formed; the apparatus being so constructed, in later im- 
provements, that the sulphuric acid which by absorbing 
the aqueous vapors thereby loses gradually its capacity 
to absorb more, is concentrated as fast, or nearly as fast, 
as diluted. 

As early as 1865, Edmond Carré, of France, had 
patented a small machine working on the same princi- 
ple, and intended to be used for small productions of ice 
for family uses or for freezing carafes—an application 
which was practiced in France with this device for many 
years. It bears to the large machine of Windhausen the 
same relation as the intermittent absorption ammonia 
machine of F. Carré bears to his continuous apparatus, 
and as such F. Carré should be mentioned as the pioneer 
of such application. 
well as the small one, having been described in detail in 


Both these machines, the large as 


the issue of this paper for August last, with cuts illus- 
trating their main features and mode of working, we 
refer the reader to that section of this article. 

In 1884, we find a practical application to refrigeration 
of another of the principles enumerated at the beginning 
of this article (fifth method). Itis based on the property 
possessed by certain salts of producing a great lowering 
of temperature by their being dissolved in water. As early 
as 1855 and, later on, in 1859, Siemens in England, andin 
1868 Toselli, and after him others in Europe, had taken 
out patents on the same subject. 
that of Siemens was never introduced in practice, so far 
as we know, if it ever was built; and those of Toselli 
and others were so limited in their production of ice or 


Of these apparatuses, 


cold water and possibility of use on a larger scale for such 
purposes, that as a type of such contrivances, it may be 
proper to describe the following as better embodying the 
distinctive features of the process. 

As we have had occasion to mention, when certain 
salts are dissolved in water, a great depression of the 
temperature of the mixture is observed. For instance, 
if in a certain weight of water at 80° F., we dissolve 
(promoting the operation by stirring the mixture) an 
equal weight of nitrate of ammonia, the temperature of 
the solution is found to have fallen in a few minutes to 
40° F., more or less, or say, though a range of 80° minus 
40°, or 40° F., more or less, as there is a loss of cold on 
account of the radiation by the glass if not insulated. 
Such cool mixture at 40° F., though available to coola 
certain body of warmer water, could not be used to make 
ice; but if by some practical and cheap disposition the 
fresh water in which the nitrate of ammonia is to be dis- 
solved can, previously to the addition of the salt, be 
cooled to say 35° or 40° F., it is obvious that the addi- 
tion to such fresh water at 40° F. of a proper weight of 
nitrate of ammonia, by causing a depression of tempera- 
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ture of the mixture amounting to some 40° F., will furnish 
a solution at a sufficiently low temperature for purposes 
of ice making. The operation is conducted as follows 


(Rossi’s patent, 1884-1889): 












rf 






(422 iz ice 






SS 





pestash Sa irgsel Piers 


SS a 
4 


. 





le on ee a a 
SSoSSSSSSSSSSSSSSS] H Xo) 


SSS SSS Se SSS SSS 


SB WretBool . Figg. 
Soliction of sally 
(Stossi ) 


a 
CA 





SSSSSSSSSSSESSSSSSSS SSS A 


@ eo pieldd 





PSSSSSSSSSSSSSSS SSSSSSSSS SS SS SSS SSS SS SSS poe 





A\\VX 
iZi7Zzzal uthhal ts 
CZZILLLEL LC EL LEE LEO LPEP LIZ 


SSS 


= cold water 


In a wooden vessel C DP, properly insulated or not, 
there is placed another vessel A #4, also in wood, the 
annular space between the two vases being provided 
with a tin coil # #. The coil & G bends upward, and 
when required can, by the opening of a valve G, dis- 
charge its contents into the interior vessel 4 2; the con- 
tents of this latter vessel when reaching the level 1, can 
overflow in the annular space in which is the coil # & 
Inside of the vase 4 4, and properly secured in their 
vertical position, are set two or more tin cans Z Z, in 
which is filled the water to be frozen. 
shaped wooden pipe JZ, perforated in its height from the 


A sort of funnel- 
bottom, allows of the charging of the salt. It is guided 
at the top by proper wooden guides provided on the 
cover of the apparatus or otherwise, and bears at the 
bottom on a wooden socket S. By means of the handles 
H H, this salt feeder can be moved to and fro so as to 
produce an agitation of the contents of 4 4, intended 
to promote the solution of the salt in water, as we will 
see further on. 

The cock, or valve, G, being closed, water is filled 
into the coil & / from a superior reservoir or from a 
hydrant, as the case may be. Some nitrate of ammonia 
is then thrown in the annular space, and fresh water 
added in this space. 
salt being dissolved in this water rapidly brings down 
the temperature of the 
45° 


If, then, some salt having been thrown through 


The cooling effect obtained by the 
(in three or four minutes) 


water inside of the coil to 40° or F., more or 
less. 
the funnel pipe 4/7 in the interior vase 4 4, the cock G 
be open, this cold water from the coil, falling on the 
vase A #& and dissolving the salt at the bottom, the 
temperature of the mixture soon falls to 10° or even 5° 
F., and by contact with the sides of the cans ZZ the 
cold generated in 4 # gradually freeze the water they 
contain. More salt is then added in 44, as well as more 
cold water allowed to flow from the coil, and the vase 4 


B ultimately fills up to the level of the overflow V. The 


operation is then abandoned to itself, the mass being 
stirred and mixed from time to time by moving to 
and fro the salt feeder pipe J/. If thus more salt 
is added in 4 B (which depends on the manner in which 
the freezing proceeds in the cans), the cold brine from 
AB overflowing in CD cools to a greater degree still the 
water in the coil £ /, and by admitting this water in 4 
B a further depression of the temperature takes place in 
this vessel. In about one hour from the beginning of 
the introduction of the water in 4 # the water is found 
frozen in the cans, the quantity of salt and water added 
and the relative dimensions of the different parts are, of 


If the 


ice to be formed is kept within a thickness of one to one 


course, proportioned to the amount of ice made. 


and one-eighth inch quantities of five pounds, ten 
pounds, twenty-five pounds and even more pounds can 
be readily made in one hour in cakes weighing from 
two and one-half pounds to six pounds each, according 
to the capacity of the machine. 

This apparatus was intended by the inventor for inter- 
mittent action. Were it found advisable and econom- 
ical to continue the operation after one hour, the ice hav- 
ing been removed from the cans and fresh water filled in 
them, more salt would be added through 4 in 4A B 
and more water admitted from the coil, the cold brine 
overflowing from 4 4 in C Yat XW furnishing all the cold 
water required, and another batch of ice could be made, 
the solution from CD overflowing in its turn in propery 
barrels, the brine remainingin 4 B after the removal of 
the ice is still cold enough to cool cara/fes, or bottles,and, 
if the coil & F is provided with a drawing-off cock open- 
ing outside, such as /, cold water can be drawn from it 
for drinking purposes. 


the vessels A 4 and C VD, and the solution being evapo- 


Proper valves allow evacuating 


rated will furnish the regenerated salt for subsequent 
operations. 

We do not examine here the economy of such evapo- 
ration or take in consideration the possible losses or 
alterations of the salt during this evaporation, if carried 
on ona /arge scale. As contemplated by the inventor, the 
process was intended for the production of ice and cold 
water 7” limited, though sufficiently zmportant quantities 
for domestic purposes,in such places where the natural prod- 
uct cannot be obtained at all, or only with great diffi- 
culty and cost, in a comparatively very cheap apparatus, 
and in cases where other machines, however more 
economical, could not be thought of owing to their cost 
and other causes. 

A RESUME, OF THE TOPIC. 

We desire to make here a general statement which 
applhes to all that we have said above. Our intention 
has been from the beginning to expose and describe, as 
succinctly as possible, the various distinct methods which 
may be used for artificial refrigeration as far as they are 
based on one of the different principles enumerated at 
first. We have done it, following the chronological 
order, as far as practicable, and as we have found such 
processes described in the succession of United States 
patents, dwelling a little more at length in our description 
on such ones as are perhaps comparatively less known. 
3ut we wish it to be clearly understood that in so doing, 
and at no time in the course of this examination, did we 
have the intention of recognising any one system in 
preference to another, or critically discuss their relative 


value. We have quoted the names of certain patentees 
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only as far as their names were connected with the ap- 
plication of a distinct and special principle merely for 
this reason, however economical, on a large scale or not, 
or valuable in practice these inventions might be or 
might have proved. Many are the names of those we 
have been necessarily obliged to omit, or of others we 
have given but a passing mention, in order to keep 
within the limit to which we have assigned this examin- 
ation; and among them are the names of inventors who, 
by valuable improvements, devices and contrivances, by 
perfected mechanism, have largely contributed to bring 
artificial refrigeration to the high rank it has reached in 
the industries of our day. 

The year 1884 brings us to the end of our task. 
From this date we find only patents referring to im- 
provement relating to the different types of machines 
previously described, but not involving any new princi- 
ples. Summing up the above, we see how rapidly after 
the physical laws and properties of matter began to be 
better known they received scientific as well as practical 
applications. We see, as early as 1835, the first machine 
producing cold by the evaporation and compression of 
the vapors of volatile quid, soon followed by the air 
machine, based on another principle. For many years 
these two methods are the only ones resorted to and the 
only ones to receive improvements. Gradually other prin- 
ciples furnished a new field to inventors; new processes 
make their appearance, the development of the mechan- 
ical arts, of chemistry in all its branches, of metallurgy 
itself, paving the way to successive improvements in the 
apparatuses adopted, and the requirements of industry 
opening new fields of usefulness. From 1835 to our 
day, each inventor may be said to have contributed a 
stone to the construction of the edifice which stands now 
on a firm basis and asserts more and more every day its 
value and importance by applications in directions least 
expected. 

The application of artificial refrigeration to the freez- 
ing or cooling of liquids or other substances for specific 
purposes; to the conservation of perishable articles, such 
as meats, fruits and provisions of all kinds in special 
buildings (cold storages, packing houses); tou the main- 
tenance of proper temperatures in cellars, brewery vats 
and the like; to the preservation of fermenting juices, 
or liquids, could be foreseen, once in possession of 
means by which artificial cold could be economically 
and industrially produced. That it could find a further 
field of usefulness in chemical factories was also to be 
expected, knowing that in such works a certain temper- 
ature is in many cases a necessity of production. Later 
on it was even found to be of great service in separating 
certain salts from their solutions by freezing the dissolv- 
ing water or in separating other substances from their 
relatively uncongealable solvents. Aware, as we are, 
that an excessive state of moisture of the air renders it 
little available for purpose of drying, it could bealso in- 
ferred that by freezing out, or condensing by cold, this 
moisture, such air, thus rendered perfectly dry and be- 
ing further heated, could be used for purposes of rapid 
desiccation—a condition of paramount importance in 
many circumstances, for instance, for the drying of gel- 
atined bromine sensitized plates for photography. 

All these applications-and many others, of which we 
may have occasion to speak at another time, were within 
the possibilities of the future; but little was it thought, 
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when the first timid attempts at artificial refrigeration 
were made, and even much later on, that refrigeration 
could and would become the only resource of the en- 
gineer, furnishing him an economical, efficacious and 
absolutely satisfactory solution of one of the most dif- 
ficult problems of construction and that, too, where all 
other means had failed. The congealing of ground in 
quicksand soils for the sinking of shafts and building of 
piers in particularly difficult and dangerous conditions 
is currently practiced in our day, both in this country 
and in Europe; and we intend, at some future time, to 
give a description of the methods used, furnishing on 
this important subject numerous data collected from the 
practice with this process in different countries. 





THEORY AND PRACTICE. 


To the Editor: Your reply in last month’s issue under 
this heading places me in the position of the boy at the 
bottom of the class, who, alarmed at the indignation of the 
teacher consequent on failing to get a satisfactory answer 
to his question, ‘‘Who made the world?” exclaimed, 
««Please, sir, it wasn’t me.” Oncalm reflection, the young- 
ster probably felt flattered by the supposed imputation. In 
like manner, I cannot repress a certain satisfaction at 
your evident intention to attribute to me the method 
used in calculating the refrigerating effect of ammonia. 
I could hardly have been more flattered had you credited 
me with originating one of the four rules of arithmetic. 

My intention was to uphold the credit of our jour- 
nal for accuracy on technical questions, but from your 
reply I see I have been flus loyaliste que le roi. Though 
idiots of this class are entirely undeserving of sympathy, 
it was somewhat unkind to insinuate that I was on a 
still hunt for beams and motes. In this connection you 
have been quite liberal, and, I must in justice add, 
strictly impartial in the distribution of these obscuring 
matters, for you first place a beam of no considerable 
size in my eye, in order to artistically withdraw which it 
was necessary that Professor Wood should receive a 
mote of corresponding dimensions. 

In my communication I stated most distinctly that 
«the net cooling effect of one pound of ammonia (is) 
obtained by subtracting the heat carried into the refrig- 
erator from the /ofa/ latent heat.” 
no point in your reference to my supposed misuse of the 


There is, therefore, 


internal latent heat. The confusion probably arose from 
my objection to your counting the external latent heat 
twice (as in your first calculation). As regards the for- 
mula of Professor Wood, the /, is not, as you insist, the 
total latent heat—for which Professor Wood always uses 
a different and characteristic symbol—but zs the total la- 
tent heat less the heat carried into the refrigerator, which 
makes the formula in perfect accord with my calculation. 
Gro. RICHMOND. 


Shorn of its facetious pleasantries the above agrees 
with the views expressed in our last reply, excepting 
that portion which applies to the meaning of /#, in the 
formula cited by Wood. 
find that this sign is indeed not meant to include that 
amount of refrigeration absorbed by the ammonia to 
cool itself, as it were. While this does not affect the argu- 
ment which we made in favor of including this amount 
in the theoretical capacity, we nevertheless cheerfully 
accept the correction, since it demonstrates that previ- 


On closer examination we 
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ous usage and perhaps better judgment have already 
disposed of the question here involved. The misunder- 
standing was due to the great similarity of the signs /, 
and #,, their difference having been overlooked in the 
hurry in which the reply had to be made, Mr. Rich- 
mond’s original correspondence having arrived just be- 
fore the forms of the issue were to be closed. 

It is readily apparent that any other differences in 
the solution of the original example can only be pro- 
duced by the assumption of back pressures different from 
that assumed by us, a point which was sufficiently ven- 
tilated in the former discussions of this subject. 


THE ice machine for hotels and apartment houses is 
growing in favor with builders of first-rate establish- 
ments of this kind; and among the sales of machines for 
the month we note two by Ainslie, Cochran & Co., of 
Louisville, for hotels and one some time ago by the 
Buffalo Refrigerating Machine Co.,for a New York apart- 
ment house. The Louisville company have placed one 
10 ton machine at the Terre Haute house, Terre Haute, 
Ind., and two 2-ton machines at the Victoria hotel, 
Chicago. The machine of the Buffalo company has 
been installed at an apartment house at Thirty-first 
street and Madison avenue, where the system extends 
through the entire structure, from the basement to the 
seventh story, each tenant having a large refrigerator 
which is cooled directly from the plant below. Ice in 
blocks and frozen carafes are also supplied for the entire 
household by the refrigerating apparatus. When one 
contemplates the advantages of this system over the 
familiar method of constructing permanent refrigerators 
in large apartment houses, with a complete circuit of 
connection with the sewer by means of the drip pipe, 
with concurrent danger of contamination of the refriger- 
ator’s contents by sewer gas, he can only wonder that 
the latter construction is ever permitted. The tenant 
should insist on movable refrigerators, at least, if any 
be provided by the landlord. 





A FRENCH correspondent writing from Paris says 
that a commission of experts under the presidency of 
General Delambre is busy obtaining information as to 
the best refrigerating and preserving processes available, 
with a view to diminishing the enormous supplies of 
forage necessitated by the maintenance of cattle within 
intrenchments during a state of siege. The commission 
is about to open a competition for the best apparatus for 
the purpose, and the slaughter houses of La Villette have 
been fixed upon as the site of the competition. This 
will include also the construction on the same site 
of premises with a fixed temperature of 40° degrees and 
a capacity of 2,000 cubic meters for the storage of meat 
awaiting refrigeration or for the temporary preservation 
of meat on sale. The commission has already received 
tenders from various firms, and has appointed a sub- 
committee to examine the same, the report of which sub- 
committee was ordered laid before the commission 
meeting January 15. 





Sounp ice one and one-half inches thick will support 
a man, four inches thick will support cavalry, five inches 
thick an 84-pound cannon, ten inches thick will support 
a multitude, and eighteen inches thick will support a 
railroad train. 
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REFRIGERATION IN THE BREWERY. 


HOW CHANGES IN BREWING METHODS HAVE AFFECTED THE SCIENCE 
OF ARTIFICIAL REFRIGERATION—TOP AND BOTTOM 
FERMENTATION DISTINGUISHED—THE 
OFFICE OF REFRIGERATION. 


3y Pror. J. E. SIEBEL. 


If not the history entire of the invention of artificial 
refrigeration, at least that of its practical and more gen- 
eral introduction, is very closely connected with the 
more recent progress made in the brewing industry, if, 
indeed, the history of the latter is not almost identical 
with a history of the development of the most successful 
devices for artificial refrigeration. Not that the first ap- 
plications of artificial refrigeration were made in the 
brewery, but it was nevertheless the development and 
the new departures in this industry which first opened 
the prospect for an immense and evidently profitable 
field for the introduction of successful refrigerating 
machinery. 

The beer of our ancestors was a domestic and crude 
product,made by a so-called ‘‘top fermentation” and sub- 
ject to a multiplicity of changes if not consumed within 
a short time after its production. The factory products 
turned out at a later period were not much different, ex- 
cept that they were made much stronger and mollified 
with a variety of drugs in order to insure some degree of 
stability and character. The desire or, perhaps, the 
economical and sanitary necessity, to produce a beverage 
less strong and of a purer character gradually brought 
about the conviction that nothing short of a fermentation 
at a lower temperature would fulfill the conditions re- 
quired for the production of an article uncontaminated and 
of acceptable strength—a conviction which was necessar- 
ily followed by the substitution of a bottom for the top 
fermentation. 

The principal difference of these two fermentations 
consists in the fact that in the older so-called top fermen- 
tation that process proceeded at a higher tempera- 
ture, thereby proceeding quicker and throwing up bub- 
bles of carbonic acid gas in great profusion and in quicker 
succession. The latter circumstance also caused a rising 
of the yeast to the top of the fermenting liquid, hence 
the name, ‘‘top fermentation.”’ The bottom fermenta- 
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tion, on the other hand, is characterized by its being car- 
ried on at a lower temperature, proceeding slowly and 
cooling the carbonic acid gas in a corresponding degree, 
not sufficient to bring the yeast up to the top but allow- 
ing the same to be settled at the bottom. 

It is, however, not to be supposed that this change 
from top to bottom fermentation was effected at once, all 
the world over. Indeed, there are some countries which 
still adhere to top-fermented beer, such as England and 
Belgium ; but the recent departures in English brewing 
incline decidedly toward the methods now generally em- 
ployed in the production of lager beers. On the other 
hand, the change was not a sudden one, nor taken in 
one jump in those countries which now generally follow 
the bottom fermentation method. The conviction came 
by degrees, and so-did the change, influenced, as may be 
supposed, by many territorial or even local and individ- 
ual circumstances, but in every advancing step refriger- 
ation in some form or another was the leading feature. 

It may be granted that one of the first steps in this 
direction was the restriction of brewing to the cooler 
seasons of the year; another was the building of sub- 
terranean vaults in the cool mountain rocks; still later 
such vaults were supplanted by vaults filled with ice ; and 
later still such vaults were cooled by solutions of refrig- 
erating salts (Velters ob Marseille in 1857), or by a mix- 
ture of ice and salt. This last method had indeed been 
brought to a great state of perfection by our esteemed 
countryman, W. Voigt, Esq., of Detroit ; nevertheless, 
it also had to make room for the still more improved 
methods of artificial refrigeration, which culminated in 
the construction of those gigantic plants which are a 


just monument to the mechanical skill and enterprise. 


of our time. 

The contemporaneous character of these improve- 
ments, both in the manufacture of beer and in the pro- 
duction of refrigeration, is, indeed, too apparent to need 
further comment; the more so since in this, as in most 
other modern improvements, a good deal of the pioneer 
work was done on American soil and under our own 
eyes, as it were. For although the weight and influ- 
ence of American enterprise in the construction and 
adaptation of modern ice vaults for the brewery, both 
with and without the use of salt, is undisputed, it is also 
a patent fact that several of the more recent plans for 
mechanical refrigeration were tried on a large scale in this 
country at or about the same time they were first intro- 
duced in Germany ona more or less experimental basis ; 
at a time too, when many otherwise well informed peo- 
ple considered the future of these machines restricted to 
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fancy ice cream shops and the like. As it now stands, 
the ice machine has already found its way into all the 
larger breweries of the land, and it is only a question of 
a very short time when no brewery in the land subject to 
the competition of the trade can afford to be without one. 

The principal purpose of these machines in the brew- 
ery is the reduction of the temperature in the fermenting 
and storage vaults; and it is not only their economy and 
convenience which recommend them for this purpose, but 
more particularly the regularity with which they produce 
a steady and uniform temperature, essentially below that 
For it must be 
understood that uniformity of temperature and a corre- 


which can be furnished by melting ice. 


spondingly low temperature are requirements of para- 
mount importance in the production of a blameless arti- 
cle. Inthis respect, the superior service rendered by me- 
chanical refrigeration to regulate the temperature of the 
fermenting wort (by circulating brine or ammonia through 
coils suspended in the fermenting tubs), over and above 
the former use of ice floats and swimmers for this pur- 
pose, as regards efficiency, convenience, safety and econ- 
omy, should also be especially mentioned. 

Incident to these advantages are a number of others, 
which are of not less importance. Foremost among 
these is the better keeping of the yeast under the new 
method of working—an advantage which can only be 
fully appreciated by those brewers who have ‘‘tried 
them both.”’ Then, we havea better ventilation, a firmer 
saturation of the beer with carbonic acid, a more stable, 
a brighter, lighter and more uniform product, and last, 
but not least, dry and airy cellars, free from the obnox- 
ious mold and slime so characteristic of many beer vaults 
of the past. 

Moreover, the use of artificial, or mechanical, refrig- 
eration is not restricted to the cellars and vaults, for no 
sooner has it been introduced for that purpose into a 
brewery than it is also made use of to hasten the cooling 
of the wort to the temperature of pitching, which isa 
comparatively tedious process by the old method, and 
one subjecting the wort to more or less bacterial contam- 
ination, which danger is reduced to a minimum by the 
application of artificial refrigeration. So important is 
the use of artificial refrigeration for this purpose that 
many large breweries have special machines for this pur- 
pose only. 

In connection with the above it should also be men- 
tioned that very extensive and, in a manner, successful 
efforts have been made to make artificial refrigeration a 
standing factor in the production of malt, both to insure 
a pure, germ-free product, and to enable maltsters to 
produce this article all the year round. There is cer- 
tainly nothing, as far as we can see, to prevent the con- 
solidation of the material advantages offered by refrig- 
eration and many features of pneumatic malting to bring 
about this desirable end in a most satisfactory manner. 


BREWERY REFRIGERATION NOTES. 


—The Eagle Brewery, Elgin, Ill., began cutting 8-inch 
ice January It. 

—The Fort Worth Brewing Association will erect a stor- 
age house at Greenville, Tex. 

——The owners of the Crown Point, Ind., brewery will put 
in an ice and refrigerating machine. 

— The Val. Blatz Brewing Co., of Milwaukee, is building 
a cold storage house at Superior, Wis. 

——The John Gund Brewing Co., La Crosse, Wis., has re- 
cently put in a complete refrigerating plant. 
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—The Ruff Brewing Co., Quincy, Ill., during 18go put in 
an ice and refrigerating machine costing $16,000. 
——M. & E. Muessel have contracted with the Western Ice 
Machine Co.,of Chicago, for a 15-ton refrigerating plant. 
——The South Chicago Brewing Co. have bought a 50-ton 
refrigerating machine from the Western Ice Machine Co. 
The La Salle Brewing Co., La Salle, Ill., will be remod- 
eled and an ice machine put in for refrigerating the plant. 
—tThe Indianapolis Brewing Co., Indianapolis, Ind., had 
500 men at work this month cutting ice at Brighton Beach. 
——The Gem City Brewing Co., Quincy, Ill., may put in an 
ice machine this season and abandon the use of natural ice. 
——The City Brewing Co., of Jeffersonville, Ind.,will put in 
a 30 ton refrigerating plant, made by Ainslie, Cochran & Co. 
——The West Bend Brewing Co., West Bend, Wis., have 
purchased a 22-ton refrigerating machine of the York Mfg. Co. 


——The Gulf Ice and Brewing Co., Norristown, Pa., has 
been incorporated by John H. Griffith, William Haywood and 
others. 
|  ——Wm. Sebhardt, of Morris, Ill., is erecting a refrigerat- 
ing house, the contract having been let to the Western Ice Ma- 
chine Co. 


——The Anheuser-Busch Brewing Association,of St. Louis, 
Mo.,will, it is stated, erect an ice factory and cold storage plant 
at Temple, Tex. 

——The Bartholomay Brewing Co. began cutting 7-inch 
ice at Rochester early in the month, and have stored a large 
amount in their ice house. 


_ =—Thework on the cold storage house of the Buffalo Brew- 
ing Co. is about completed, one story having been finished. 
Later on, two more stories will be added. 


——The Anheuser-Busch Brewing Association,of St. Louis, 
Mo., has concluded arrangements for the establishment of an 
ice factory and cold storage plant at Waco, Tex. 


-—_—The capacity of the ice making and refrigerating ma- 
chine at Dick Bros. Brewing Co. plant at Quincy, Ill., has been 
increased to 120 tons per day; and twenty new refrigerator cars 
have been added to the shipping department. 

——The breweries which have recently been equipped with 
De La Vergne refrigerating machines are: P. & W. Ebling 
Brewing Co., New York, one 50-ton; Star Brewing Co., Chicago, 
one too ton; Leonard Eppig, Brooklyn, one 1oo-ton; Bavarian 
Brewing Co., New York, one 50-ton; Doerschuck & Heinbockel, 
Brooklyn, one 50-ton; C. A. Koenig, Anburn, N. Y., one 18-ton. 

—The Texas Brewing Co., Fort Worth, will in addition to 
the ice machine already had by the brewery put in another r1oo- 
ton machine, and the storage capacity for beer doubled. The 
ice house attached to the plant will be enlarged so as to hold 
300 tons of ice, and as the agency trade of the brewery for the 
coming season will be enlarged, the facilities for manufacturing 
ice have been increased, the brewery furnishing all of the ice 
used by the agencies. 





NEW BOOKS. 

HANDBUCH DER MECHANISCHEN WAERMETHEORIE. Von Dr. 
Richard Ruehlmann. Braunschweig: 1885. Verlag: 
Friedrich Vieweg und Sohn; 8vo, 2 Vols. Paper, pp. 800 
and 1,002. Price, 46 marks. 

Anent the many inquiries for thermodynamic literature 
made by our correspondents, it affords us great pleasure to call 
attention to the above work, which treats in a very compre- 
hensive and able manner on the different phases and features of 
this important subject. The work is modeled after a similar 
production in the French language by M. Verdet, but has re- 
ceived many valuable additions at the hands of the German 
author, which bring the same up to the date of its publication. 
The first volume opens with two lectures by M. Verdet, which, 
together with a number of elaborate and interesting notes, cover 
the field of thermodynamics ina systematic, and also common- 
sense and practical manner,appealing more especially to the pop- 
ular understanding. In the other part of the volume the matter is 
treated analytically, taking ample notice of the various original 
dissertations by the leading authors, such as Clausius, Rankine, 
Hirn, Thompson, Helmholz, Joule and others, who have taken 
an active part in the advancement of this important science. 
This part of the work also treats on the various thermodynamic 
curves, cycles, etc., and also disposes of the chief controversies 
which were indulged in from time to time on this subject. The 
second volume treats on the molecular theory of heat and the 
consequences which follow therefrom in regard to the constitu- 
tion of matter: friction, conduction of heat and sound, etc. 
This volume also enlarges on the relation of thermodynamics to 
the other forces of nature, viz.: Chemical affinity, electricity, 
light, explosive matter, etc., and closes with an interesting his- 
tory of the development of the science of thermodynamics, 
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SHIP REFRIGERATION. 
THE HISTORY OF THE DEAD MEAT TRADE THE HISTORY OF SHIP 


REFRIGERATION—A DESCRIPTION OF TWO FOREIGN 
COLD AIR MACHINES. 


By J. K. KILBouRN. 


) 


The history of ‘‘Ship Refrigeration” is but a recital 
of the rise and progress of the ‘‘ Dead Meat Trade” be- 
tween England and her Australian colonies and South 
America, and between England and the United States, 
in every case England being the purchaser. 

In February, 1880, the steamship Stra/hleven came to 
dock in London, having on board about 400 carcasses of 
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The chamber (26'X26'X6') was dry and sweet, the 
temperature 20° F. and the meat frozen very solid and 
apparently in perfect condition. Inasmuch as this sys- 
tem of refrigerating machinery has since occupied a 
very prominent position in ship refrigeration, a descrip- 
tion and illustration of the S¢rath/even machine will not 
be out of place in this article. 

The machine was of the horizontal type, having one 
16-inch steam cylinder, two 16-inch compressors and 
one 16-inch expansion cylinder, all 24-inch stroke. The 
steam cylinder exhausted into the ship’s condenser. 
The expansion cylinder had a main slide valve and cut- 
off worked by eccentric with arrangements for adjusting 
when machine was working. The piston of expansion 
cylinder was connected to main shaft,and when expand- 
ing assisted in driving main shaft. Eccentries were formed 
by building on to cheeks of main crank. The compressed 
air was cooled (first) by injection of water into each 
end of compression cylinders; and (second) by a verti- 
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STRATHLEVEN MACHINE—BELL-COLEMAN PATENT, 


1rozen mutton, forty-two days out from Sydney and Mel- 


bourne. This was the first successful effort in bringing 
freshly killed meat from Australia under the protection of 
mechanical refrigeration. The machinery used was 
what was afterward known the world over as the “« Bell- 


Coleman Cold Air Machine.” 

The writer was in London at the time, and visited 
the Strath/even two days after her arrival. and was al- 
lowed to inspect the machinery and to go into the meat 
chamber. The data of this article are from notes taken 
at the time of this visit. 


cal jet condenser provided with perforated shelves, so 
arranged that the air passed under each shelf before 
rising to the next of the series. The air entered the 
condenser at the bottom and was discharged at the top, 
in its upward flow through the condenser meeting 
the water spray in its downward course. From the bot- 
tom of condenser the water was discharged through a 
trap. From the top of the condenser the compressed 
air was conducted into a series of 2-inch galvanized 
pipes. This series of pipes, about 300 feet in all, called 
the ‘‘drying pipes,” were fixed in a small chamber 
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contiguous to the main cold chamber. This auxiliary 
chamber was maintained at a low temperature by the 


passage of the spent cold air through the small pipe 


chamber on its way back to the compressors. In this 
way the compressed air in the series of drying pipes 
was cooled from 8° to 1ro®. The aqueous vapor 


set free by compression and by subsequent cool- 
ing was deposited on the internal surface of drying 
pipes; collected and discharged through trap. 

From the drying pipes the compressed air was led 
to the expansion 


cylinder, and was there expanded 
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ently of the other half, the crank shaft having a coup- 
ling in the center. 

The arrival of thissmall shipment of mutton in good 
condition demonstrated the possibility of bringing fresh 
meat from the colonies,and created no little excitement, 
not only in England, but in the colonies. 

Other engineering firms in England and in the colo- 
nies undertook the building of machines suitable for 


this trade, notable among whom were Messrs. Haslam 
& Co., of Derby; Messrs. J. & E. Hall, of Dartfort; and 
Messrs. Hicks & Hargreaves, of Bolton. 


This rivalry 































































































MODERN BUILT COMPOUND COLD AIR MACHINE. 


against a piston,thus doing useful work, and discharged 
at a pressure sufficiently above the pressure of the at- 
mosphere to cause brisk circulation into the cold room. 

The foregoing description of operation of the machine 
on the Strathleven will suffice for all the cold air ma- 
chines that have since been built. Improvements in detail 
have been made (see illustration of a modern-built ma- 
chine), but there has not yet been found any valid sub- 


continued until 1884, when the Bell-Coleman Co. com- 
menced an action for infringement of patents against 
the Cunard Co., this company at the time having a 
The Haslam 
Co. settled this action by purchasing from the Bell- 


‘‘Haslam”’ machine on one of their ships. 


Coleman Co. all their patent rights and interest in the 
business. Other firms in England have since com- 


menced building cold air machines, but all have been, 





REVIEW OF THE FROZEN MEAT TRADE—1890. 






































1880. 1881. 1882. 1883. 1884. 1885. 1886, 1887. 1888. 1889, 1890. 
Into Lonpon: 
PAUISLT Alia ea eraycts' se rs; 400 Tea 57,256 6377339) IL. 745 95,051 66,960 88,811) 112,214 86,547, 210,831 
INGE ala nds aeerie sie citens ai(feld chara ste 2s 8,839 | 120,893 | 412,349 | 492,269 655,888) 766,417, 939,231) 1,068,2¢6 1,562,647 
FRO Tae AT SS uric Metin ns aiPcbencs)| are orctasrs i |fe suse woud oe | 17,165 | 108,823 | 190,571 331,245| 242,903 169,282) 167,936) 124,413 
vay lilac lis barrel terre eter tora tell ayer iey ess renew. «eras IheseeMereaine (tak Oe ts. ee ae 30,000 TATA 7A wraaclorch Se ells Re Ae ease 10, 168 
=o —— 2 | ee 
_ SSS SS SS ———|_ |S mene — = i — | 
400 17,275 66,095 | 201,791 | 632,917 | 777,891 | 1,084,093) 1,143,683] 1,220,727] 1,322,769 1,908,059 
Into LIvERPOOL: | 
i ere blate: sornretnor RRM erase lope te aeeaaes «| eae ey isso liorentet eee as, vesiens a [boraes® Gara 103,454! 398,963} 754,721] 776,000! 1,126,531 
Into OTHER POINTS: | 
Peep etal ea Coe ame Ae a ee ee eee RN I 1 as cycle, hs ere cles valle ate are ay fel te ame veraatieeall Stocuen auoteceis | 66,000 70,000 
Total Importations) 400 17,275 66,095 | 201,791 | 632,917 | 777,891 | 1,187,547) 1,542,646 1,975,448) 2, 164,769] 3,104,590 
| SS) ees ea feeb | 0 aes j 
kiver’ Plateslotalsii-..--..- esto NS eee eee 17,165 | 108,823 | 190,571 434,099 641,866) 924,003} 1,009,936, 1,320,944 
Increase Hach Year|. ......:. | 16,875 48,820 | 135,696 | 431,126 | 144,974 | 409,656 355,099} 432,802 189,321} 938,821 











stitute for the valid principle of tae Bell-Coleman ma- 
chine, viz.: Drying the compressd air before expansion. 
MODERN BUILT COMPOUND COLD AIR MACHINE. 

This machine has two steam cylinders, two air com- 
pressors, two expansion cylinders and two water pumps 
in each machine. The machine is so arranged that 
one-half of the machine,consisting of one steam cylinder, 
one air compressor, one expansion cylinder, all are ar- 
ranged tandem, or on one piston rod, and one water 
pump. Each half of the machine can work independ- 


I understand, more or less subject to the patents owned 
by the Haslam Co. 

The rapid development and magnitude of the frozen 
meat trade will be best appreciated by reading the 
above statistics. 

This table shows an increase from 400 carcasses of 
mutton in 1880 to 3,104,590 in 18g0; in other words, 
for every carcass in 1880 their were 7,761 in 1890. This 
gain from year to year, and also a general review of the 


dead meat trade, will form the subject of a future paper. 
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REFRIGERATION AND ENGINEERING. 


THE FREEZING PROCESS AS APPLIED AT IRON MOUNTAIN, MICH., IN 
SINKING A SHAFT THROUGH QUICKSAND. 





By D. E. Moran. 


(Continued from December Issue, Page 333.| 


Excavation.—The progress of the excavation and 
timbering is shown by the accompanying diagram, 
which also shows the variations in temperature of the 
atmosphere, and of the brine returning from the ground. 
On the fifteenth day after starting the ice machine, ex- 
cavation was begun with two gangs, working ten hours 
sach. On the twenty-third day the supply of com- 
pressed air for the engine of the ice machine failed, and 
for sixty hours the ice machine was idle while a con- 
nection to an adjacent steam boiler was being made. 

During this time excavation was suspended, and the 
temperature of the brine arose. Excavation and tim- 
bering were resumed on the twenty-eighth day, and con- 
tinued without interruption until the seventy-fourth 
day, when cross-timbering was begun. This occupied 
our days, and but little excavation was done during this 
time. 

At this time, and for ten days previously, a small 
amount of water found its way into the shaft, coming up 
through the unfrozen core. As the excavation pro- 
gressed this increased in amount, so that a small pump 
was placed to keep the shaft dry. At first no sand came 
with the water, and no difficulty was occasioned, but on 
the ninety-third day the water increased in quantity, and 
sand began to come with it. Additional pumps were 
put in position, but as the flow of sand greatly increased, 
the shaft was temporarily abandoned, and filled with 
water up to the water level in the soil in order to 
equalize the pressure and prevent any further flow. 

The reason (as was subsequently demonstrated) for 
the increase of the water and the flow of sand is this: 
As the excavation progressed, the unbalanced water 
pressure outside caused a small flow of water through 
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seams in the ledge and into the unfrozen center of the 
shaft. This flow of comparatively warm water gradually 
heated up the partially frozen ledge and opened new 
passages, increasing the flow and ultimately thawing 
the base of the frozen wall, allowing the stream to flow 
directly in, carrying sand with it. At this point the 
increase of water was naturally very rapid, and the 
opening enlarged constantly, making a shut-down im- 
perative. 

In order to close this leak an additional freezing pipe 
was put in place inside of the shaft and near the 
location of the leak. The pipe was jetted down into 
position, and brine circulated through it continuously. 
On the 125th day the shaft was unwatered, and 
excavation begun again, only a small quantity of 
water coming in. The sand which had come in with 
the water was speedily removed, together with tons 
of ice which had formed on the walls of the shaft. 
Sinking was then resumed, and the flow of water being 
small, good progress was made. On the 135th day the 
pump was seven or eight feet in the rock, or nearly finish- 
ed, when the flow of water increased very suddenly, driving 
the men ‘up, stopping excavation and_ necessitating 
a second shut-down. The water came into the shaft at 
a point five feet above the bottom of the excavation where 
the base of the frozen sand wall joined the ledge. Be- 
fore flooding the shaft a coil of pipes was suspended 
against the wall at this point, and pipe connections were 
carried from it to the refrigerating machine. The shaft 
was then again flooded. 

After a period of freezing and trial pumping, the 
shaft was pumped out for the last time. The leak was 
effectually closed, and the excavation was completed 
without further difficulty. 

Lining. 





The timbering was put in position by the 
regular gang of miners after all the framing had been 
done on surface. The first and uppermost set of tim- 
bers was hung from heavy sticks which extended along 
two opposite sides of the shaft, and which were suf- 
ficiently long to get a solid bearing at each end six 
feet back from the edge of the excavation. 

As the timbering progressed, each set was hung by 
links and screw bolts from the one immediately over 
it. Only the maintimbers and the 4-inch lagging were 
put in position at first, the cross-timbers (or ‘‘dividers’’) 
not being putin until the timbering was nearly com- 
pleted, and then in reversed order, beginning at the bottom 
and working up. The operation of putting in a set was 
as follows: The set having been framed, assembled 
and marked above ground, the first pieces sent down 
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were the two opposite ones, 4 and 4’, Figs. 
2 and 4, which were to be hung from the 
set above, and support in turn the other 
two pieces, c and c’, Figs. 2 and 4, by their 
halved ends. Pieces 4 and ¢’ being in posi- 
tion, hanging loosely by the links and screw 
bolts, pieces ¢ and c’ were put in place with- 
out special care as to exact position. The 
four corner pieces (‘‘studdles”’) came next, 
and then the nuts on the screw bolts were 
sufficiently tightened to steady the whole. 
All the pieces were then carefully adjusted, 
wedges being put in between the timbers 
and the frozen wall, and tightened or loos- 
ened until the set was square and in line. 
The nuts were then tightened finally, and 
the corner posts spiked. 

The lagging was then sent down, sawed 
to proper lengths, and was put in place, 
commencing at the corner posts. The 
"X 1%" strip, spiked on outside of 
each timber, served to support each piece 
of lagging temporarily, while heavy wooden 
wedges were driven in the space between 
it and the frozen wall. 


1% 


It was considered 
desirable to fill this space as fully as pos- 
sible, and where the material was especially 
fine, hay was also packed in with the idea 
that it would, when wet, swell and fill the 
cracks between the 4-inch lagging piéces, 
The 
only difficulty was to get the last piece in 
position, and careful fitting was necessary 


and prevent any sand from entering. 


to have it go in tight. 

When the lagging was completed, the 
wedges driven in tightly all around made 
Subse- 
quently, however, 2-inch by 4-inch pieces 
were spiked to the lagging and to the tim- 
bers, and the joints between the pieces of 
lagging were waterproofed by strips of tar 
paper dipped in hot pitch and held in 
place by battens. 


everything solid and immovable. 


The details of the timbering are shown 
in Figs. 1 to 4, Plate 2. The timbering 
followed the excavation closely chiefly to 
The last 
fifteen feet of the shaft were close timbered 
from the bottom up, as will be more fully 
described hereafter. 

The solid, rock-like walls of the exca- 


vation enabled the work of lining the shaft 


save the trouble of scaffolding. 


to be done with extreme precision, so that 
the finished shaft was nowhere more than 
a quarter of an inch out of true or plumb, 
which is a degree of accuracy probably 
unattainable in sand shafts by any other 
method. 

Making the Joint.—The completed exca- 
vation carried the shaft into the ledge from 
four to ten feet. 
a tight connection between the ledge and 


It was necessary to make 


the lining, and to arrange for the support 
This lat- 
ter was accomplished in the usual manner, 


of the timbering from the ledge. 
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by running short drifts into the ledge at the center of 
each side, and putting in extra long and heavy cross- 
timbers. The joint was made by trenching in the bot- 
tom of the shaft for the bottom set of timbers, and care- 
fully grouting the space between the timbers and the 
trench. To this bottom of timbers the next 
course was fitted and spiked, and the space between it 
and the ledge filled with cement mortar. The gap be- 
tween the lowest set of open timbers and the bottom of 
filled in with solid timbering. 


course 


the shaft was, in this way, 
During this latter part of the work, the only water com- 
ing into the shaft came directly from the ledge through 
small crevices, but under such pressure as to make it 
squirt up three or four feet into the air. There was not 
a trace of sand, and not sufficient water to keep a No. 6 


Figure 1 
, Section on Line =e Completed Shaft. 
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Cameron pump going, the leak which had caused trou- 
ble previously, having been completely frozen off. 
When the timbering was completed, 
the shaft to all ice on the timber, 
so as to permit the joints in the lining to be made tight 


with tarred paper, 


steam was 


turned into thaw 
as before described. Finally, water 
was pumped in up to the level of the water in the soil, 
the shaft left to thaw out. The purpose of filling 
the shaft with water was to equalize the pressure on the 
timbering 


and 
during the thawing, which, it was thought, 
might bring sudden or unequal strains on the shaft. 

At the completion of the work, in order to determine 
the extent of the 
outer edge of the 


freezing, a trial pit was sunk in the 
wall for twenty feet, 
was driven down considerably further. 


and a steel rod 


The wall hada 


batir, as before mentioned, but, assuming the measure- 


ment taken at the bottom of the pit to be an average 


» REFRIGERATION: 


(FEBRUARY, 1892. 


value, the quantity of material frozen at that time was 
bounded by a cylindrical surface, fifty-four feet in 
diameter and about roo feet in depth. This mass 
of frozen material took a long time to melt, not- 
withstanding efforts of the mining company to hasten 
the result. It was not until July 25, or fifty days after 
shutting down ice machine, that the ice wall gave way 
sufficiently to permit water to come into the shaft. The 
pressure of the sand on the shaft lining did not disturb 
the alignment at all, and the shaft is now being carried 
down into the rock by the mining company, with or- 
dinary methods. 


FARM ICE PACKING. 


The method of building ice houses without requiring 
packing of sawdust, charcoal or other substances, merely 
by leaving dead air spaces, is considered very good for 
the requirements of creameries and farms. Dead air 
spaces have much power as non-conductors, and the 


method is a cheaper one. The system, however, must 
be carefully followed out for the best results, though a 
combination of the two systems is by far the best. The 
air chambers must be distinct, and must not admit a 
draft up or down, or around the ice. The air spaces 
must open into the upper portion of the house above the 
plate, that the cold air of evening may descend into them. 
This also allows air which may have become slightly 
heated, to rise above the ice without reaching it. Par- 
titions must be tight. To receive the full benefit of the 
system, pains should be taken when the final layer of ice 
is packed and the covering with sawdust is in process, 
not to clog these air chambers. 

At least two feet of space should be left for sawdust 
over the packed ice. Above the ice a ventilator should 
be placed, and left open to allow free ventilation above 
the ice, allowing the escape of heated air and ingress for 
the cool air which nights and storms may bring. With 
small quantities of ice, it is desirable, even with these 
air spaces, to leave a space of at least six inches between 
the inner ice house wall and the ice, which must be filled 
with tamped sawdust. Six-inch studding will do for the 
outside chamber, and four-inch for the inner chamber. 
It is heavy enough, and even four or three-inch lumber 
will do. To secure good drainage is easy in a side hill 
or on a very slight slope. If only a dead level is obtain- 
able, the house should be well underpinned, and one or 
two courses of tiles laid to carry the water away from the 
house, if possible into gravel soil, care being taken to 
prevent a draft of air under the ice chamber. 

An excellent plan in use under many ice houses is a 
cold storage room. A bank is most convenient for this 
arrangement, though by elevating the floor for ice four 
to six feet, a moderately good storage room can be se- 
cured with little extra cost. The one objection to this 
convenience under the ice chamber is, that it is likely to 
allow drafts of air up through the ice house unless great 
care is exercised. A tight, sloping floor should be made, 
and the drainage carried into a trough and away from 
the building in a pipe. Such a storage room is ex- 
tremely useful in holding small fruits, vegetables, meats, 
etc., for market, and for preserving the family supplies. 
For foundation walls, nothing is better than concrete laid 
If they are of wood, they should be double 
Double doors and 


below frost. 
or trible as for the ice house itself. 
windows must be provided. 
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TO CALCULATE CAPACITY. 


THEORETIC CAPACITY OF AN AMMONIA COMPRESSION REFRIGER- 
ATING MACHINE UNDER VARYING REQUIREMENTS 


AND CONDENSING TEMPERATURES. 


By Epwarp C. Post. 





hs THE capacity of a refrigerating ma- 
chine, commercially speaking, 

is generally considered to per- 
form the cooling equal to the 
melting of a certain quantity of 
ice under favorable conditions, 
we will now investigate what 
difference there will be in the 


! cooling capacity of such a ma- 


al 
fy Mi hy my 


chine, under the most advanta- 


geous and most disadvanta- 
geous circumstances : 

For convenience we will as- 
sume a perfect double-acting 


having a piston area of one square foot, a stroke of two 


ammonia compressor, 


feet, making fifty revolutions per minute, and absolutely 
no loss due to radiation, etc., The specific heat of 
will not be taken into consideration. The 
ammonia table from M. De Volson Wood’s work, 
«¢ Thermodynamics,” will be employed, and temperature 


ClCs 
ammonia 


measurements are by the Fahrenheit scale. 

Our first investigation will be to determine how many 
heat units (B. T. U.) this machine will be capable of 
carrying off while reducing the temperature to +40°, 
with a condensing temperature of 60°. 

From the table we find that one pound of vapor of 
ammonia at 40° occupies a space of 3.88 cubic feet 
(<‘back pressure” 73 pounds absolute, or 58.3 pounds 


gauge); our cylinder will take care of: 
Weight of rcu.ft.am. Cu.ft.cyl. Rev. perm. Return stroke. 
3:88 x 2 x 50 x 2 
= 51.54 pounds of ammonia per minute, 
which, after being condensed, has a temperature of 60°. 
The latent heat of liquid ammonia at 60° is 517.93. 
The 51.54 pounds of ammonia will therefore absorb : 


iffer . of liq. 
Latent heat. Lbs. am. Lbs. am. eae ke 


(517-03 X 51-54) — (51-54 X =) 
—=25663.31 B. T. U. per minute. 


As it requires 142 B. T. U. (latent heat) to melt one 
pound of ice, the equivalent in ice melting will be: 
25063.31 
142 
or, for the day of twenty-four hours, 


—r180o.7 lbs. of ice per minute, 


180.7 X 60 X 24 


2,000 


145.1 tons. 


We will next consider the heat absorbing capacity of 
the machine for producing a temperature of +20°, with 
a condensing temperature of 80°. 

From the table we find that one pound of vapor am- 
monia at 20° occupies a space of 5.82 cubic feet. Our 
compressor will therefore take care of: 

5.8 xX 2 X 50 X 2—34.36 lbs. per minute, 
ey 
which, after being condensed, has a temperature of 80°. 

The latent heat of liquid ammonia at 80° is 504.66. 
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This gives the heat absorption of the 34.36 pounds: 


(34-36 X 504.66)—(34.36 X 55) = 15,459-31 B. T. U. per minute; or, 
eet aves E X 60 X 24—78.33 tons of melting ice per da 
142 X 2,000 4—7°-33 § Pp y: 


Lastly, we will investigate the machine for producing 
a temperature of —25°, with a condensing temperature 
of 100°. 

We find that one pound of gaseous ammonia at —25° 
occupies a space of 16.42 cubic feet. 

TX 2X 50 X 2 = 15.83 lbs. of liquid ammonia at a temper- 

16.42 ature of 100°. 

The latent heat of ammonia at 100° 
gives : 


being 491.5, 


(491.5 X 15.83) — (125 X15.83) = 5,801.7 B. T. U. per minute; or, 
5,801.7 _ 
142 X 2, 000 


xX 60 X 24 = 29.4 tons of melting ice. 
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AMMONIA. 


ON SOME PHYSICAL, CHEMICAL AND PHYSIOLOGICAL PROPERTIES 
OF ANHYDROUS AMMONIA—THE DANGER OF EXPLOSIONS 
EXAGGERATED—THEIR PREVENTION. 


Bywaa. E. SIEBEL, 
Director of the Zymotechnic Institute, Chicago. 





At present most refrigerating apparatuses are oper- 
ated by anhydrous ammonia; and for this reason it is 
highly desirable that its general properties in connec- 
tion with this object should be familiar to all who are 
interested in machinery of this kind. It is not supposed 
that anything particularly new and striking can be said 
upon this subject, yet there are some points in relation 
to the same which it appears are not quite generally un- 
derstood. At ordinary temperatures and pressures an- 
hydrous ammonia is a transparent gas of a most suffo- 
cating smell, but at temperatures below 30° F. it forms 
a transparent liquid, to which form it can also be brought 
at a higher temperature by applying sufficient pressure. 
The relations between temperature and pressure of an- 
hydrous ammonia have been experimentally determined 
by Regnault; the results among others are set out in the 
following table on the properties of saturated ammonia, 
taken from Wood’s ‘* Thermodynamics,” 
him. 


and compiled by 
These relations are also expressed by the for- 
mula, in which p represents pressure and T absolute 


temperature: 
2196 





log. p = 6.2495 — 


In the table referred to, the first column shows the 
temperature by degrees F., while in the second column 
the temperature is registrated by degrees F. above 
the absolute zero of temperature. This point is 492° 
F. below the melting point of ice, which is to signify 
that temperature at which all substances are without 
expansive power or internal energy. In the same 
table are also shown the latent heats of volatilization 
or vaporization of liquid anhydrous ammonia at dif- 
ferent temperatures, as also the volume and weight of 
saturated ammonia vapor under those conditions. The 
specific gravity of liquid ammonia varies with the tem- 
perature, and is 0.6364 at 32° F. according to d’Andreep, 
and for other temperatures may be found by the for- 
mula: 

d = 0,6364 — 0.000777 T 
in which formula d represents the density and T the tem- 
perature. 


Lt 


The density of the gas, according to Regnault, is 
0.596 at 32° F., and at 760 mm. pressure. The vol- 
umes cited in the subjoined table were calculated after 


the formula 
h t 


6.4993 - P 
in which / is the pressure in pounds, ¢ the absolute tem- 


yY = 


perature, / the latent heat of vaporization, and z the vol- 
ume. The specific heat of liquefied ammonia is calcu- 
lated by Wood to be 1.093 at a temperature of 34° F., 
and Strombeck experimentally determined the same to 
be 1.228 at 80° F. The specific heat of ammonia gas 
is 0.508 (Regnault). 


PHYSICAL PROPERTIES OF SATURATED AMMONIA. 





























PRES’URE, 7 ry . 
Tenranarons, | Kaan yEea h Vane ctiy eal pell SAP St 

—- loc aa ae Thermal Ib. in Cu. | 1b. in Cu. Vapor, 
Deena: |Abs'Iute, ae Units. Ft. Ft. Pounds. 
—4o | 420.66 10.69 579.67 24.38 -0234 -O4II 
ge" 425.60) 12.47 576.69 21.21 .0236 -0471 
—30 | 430.66) 14.13 573-09 18.67 .0237 .0535 
—25 | 435.66| 16.17 570.68 | 16.42 .0238 -0609 
—z20 | 440.66} 18.45 507.67 14.48 -0240 -0690 
—15 | 445-66] 20.99 564.64 12.81 -0242 -0775 
—10 | 450.66] 23.77 561.61 11.36 :0243 -0880 
— 5 | 455-06 | 27.57 558.50 g.89 -0244 . 1011 
o | 460.66 | 30.37 555-5 9.14 -0246 - 1094 

+ 5 | 465.66) 34.17 552-43 8.04 .0247 .1243 
+10 | 470.66) 38.55 549-35 7.20 -0249 .1381 
+15 | 475-66| 42.93 546.26 6.46 .0250 .1547 
+20 | 480.66] 47.95 543-15 5.82 .0252 mea 
+25 | 485.66] 53-43 540.03 5.24 0253 -1908 
+3 490.66) 59.41 536.92 4.73 +0254 a2 itd 
+35 | 495-66! 65.93 | 533-78 4.28 +0256 +2336 
+40 | 500.66} 73.00 530.63 3.88 -0257 -2577 
+45 | 505.66, 80.66 527-47 3-53 -0260 2832 
+50 | 510.66 88.96 524.30 3-21 | 02601 +3115 
+55 | 515.66 97-93 521.12 2.93 | .02603 +3412 
+60 | 520.66 107.60 517.93 2.67 -0205 +3745 
+65 | 525.66 118.03 515.33 2.45 -0266 4081 
+70 | 530.66 | 129.21 511.52 2.24 .0268 -4664 
+75 | 535.06) 141.25 508.29 2.05 .0270 4878 
+80 | 540.66, 154.11 504.66 | 1.89 0272 5291 
+85 | 545-66] 167.86 501.8% |) 1.74 .0273 5747 
+go | 550.66} 182.8 498.11 | 1.61 .0274 -6211 
+95 | 555-66 | 198.37 495-29 | 1.48 0277 -6756 
+100 | 560.66] 215.14 491.50 | 1.360 .0279 7353 





Sometimes reference is made to the so-called explo- 
sive properties of anhydrous ammonia. Strictly speak- 
ing, however, anhydrous ammonia is not explosive; that 
is, not in the sense that gunpowder or nitroglycerine are 
explosive. There are some doubts even as to its inflamma- 
bility or that of its vapor in atmospheric air ; indeed, 
the text books proclaim that it cannot be ignited under 
those circumstances. While this may be true of absolutely 
pure ammoniacal gas, it is nevertheless a fact that 
vapor or gas as discharged by anhydrous ammonia in 
practical use about refrigerating machinery, possesses or 
has acquired a certain degree of inflammability, be it by 
reason of their admixture with fatty or oily inflammable 
bodies,or otherwise. Mixtures,therefore,of such ammo- 
niacal vapor and air may become explosive in the same 
manner as mixtures of ammoniacal vapor and oxygen are 
known to be. Such mixtures, however, are not likely to 
occur under ordinary circumstances, as the presence of 
ammonia would be noticed by its smell long before its 
quantity in the air had become sufficiently prevailing to 
make it explosive. But extraordinary circumstances, 
such as the breaking or blowing off the head of a com- 
pressor,in which the ammonia is present in a heated con- 
dition, may cause,and we are informed have caused explo- 
sions, doubtless partly due to mixtures of ammonia (and 
probably also oily substances) with air formed under such 
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circumstances and having been ignited by some gas light, 
which is frequently burning in a dark corner of engine 
rooms. 

Such escapes of gas from a heated compressor are 
lable also to produce all the mechanical effects of an 
explosion without being ignited or mixed with air, in con- 
sequence of the great expansion of the hquid ammonia 
in assuming a gaseous condition. While lately these 
compressors are built of such material and of such 
strength as to leave little possibility for such calamities 
occurring, yet as a precautionary measure, the surrounding 
of gas lights by wire screens and the seclusion of engine 
rooms by self-closing wire screen doors might be advisa- 
ble. This, while it would not lessen the mechanical 
effects, would nevertheless in a great measure prevent 
the ignition of any explosive gas mixture that might 
form under such circumstances. It is sometimes argued 
that anhydrous ammonia, being confined in drums under 
a great pressure (about seven atmospheres overpressure 
at 65° F.), presented a store of explosive material in itself, 
the same as a steam boiler overheated. Strictly speaking, 
such a condition does not take place with anhydrous 
ammonia, and at ordinary temperatures there is little 
danger of explosions of the drums, provided they are not 
quite full, and some space is left for expansion. 

This, however, is a point of great importance and if 
not properly attended to drums are apt to burst (not 
explode) if the temperature is raised on them, as may 
easily happen in warm weather. In this case the am- 
monia behaves just like water confined in a vessel in 
which it has no room to expand, if it 1s exposed to an ele- 
vated temperature, or compressed by means of a pump, 
as is done, for instance, in boiler testing. In both cases 
the destruction of the vessel is due to the small degree 
of compressibility of the liquids in question. Manu- 
facturers of anhydrous ammonia are sufficiently well 
aware of this condition of things, but operators of re- 
frigerating machinery not conversant with the shipping 
of ammonia might make a fatal mistake, when they 
undertake to re-ship spent ammonia tothe manufacturer 
for refining, as is sometimes done, in drums filled up to 
the brim. Any somewhat considerable increase in tem- 
perature is liable to burst such drums. 

~Such an occurrence, even if it did not produce any 
dangerous explosive effects, might, nevertheless, cause 
great danger to the safety of human life, inasmuch as" 
ammoniacal gas, in the concentrated state, even if es- 
caping at a non-explosive speed, might readily cause 
suffocation or less dangerous results; indeed, only a few 
seconds suffice to suffocate man or beast, if exposed to 
the vapors of anhydrous ammonia. Even ammoniacal 
gas, if diluted with a comparatively large amount of air, is 
dangerous to human life. Lehmann, who made experi- 
ments in this direction, found that an atmosphere con- 
taining .o6 per cent of ammonia would cause the death 
of animals in an hour and a half, while an amount of 
ammonia .05 per cent caused irritation and may produce 
inflammatory conditions. He concludes, however, that 
human beings can accustom themselves to an atmos- 
phere containing from .03 to .o5 per cent of ammonia. 


A SouTHERN manufacturing paper reports sixteen ice 
plants erected, rebuilt or enlarged in the South during 
the last quarter of 1891. This construction is not up to 
former records but it is a healthy growth of the industry. 
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SEPTEMBER NUMBERS. 

The publishers of Ice AND REFRIGERATION want to 
obtain a few dozen copies of the issue for September, 
1891. All subscribers who will send us such copies will 
be compensated by the extension of their subscriptions 
by two months. Return by post, with the name of the 
sender endorsed on the wrapper. 

BOUND VOLUMES. 

The publishers of Ice AND REFRIGERATION have on 
hand a few complete bound sets of Vol. I of this paper, 
which will be sold at $5 per copy, bound in half Mo- 
rocco, or $4 per volume, bound in half leather. Those 
of our readers who wish to bind their own copies may 
send them to this office, where they will be bound in 
half Morocco at $4 per volume, or $3 in half leather, the 
sender paying charges (express) both ways. The pub- 
lishers can no longer furnish complete sets of back num- 
bers, the editions for several months having been en- 
tirely exhausted, while the number of bound sets at 
above prices is limited to a few dozen copies, so that 
those who desire complete sets must order them at once. 
This is the only way that a complete file of the paper 
can ever be obtained. 





SOUTHERN ICE EXCHANGE. 

The annual meeting of the Southern Ice Exchange 
will be held at Birmingham, Ala., February 25, 1892. 
for 
information relating to the trade (see official notice, 
Vol. I, p. 148, IcE anpD REFRIGERATION), will be com- 
piled and read at that At the last (1891) 
the following gentlemen were appointed to 


The answers to the circular to members, asking 


meeting. 
meeting, 
read papers on topics assigned, which will no doubt be 
an interesting feature of the proceedings of the Ex- 


change: Mr. Biese, on ‘‘ Distillation”; Mr. Hard, on 
«‘Selling Ice”; Mr. Howe, on ‘‘ Management of Fac- 
tories’’; Mr. Meadows, on ‘‘Refrigeration” ; Mr. Ben- 
jamin, on ‘‘ Bookkeeping and Accounts”; Mr. Cole, on 
‘‘Ticket and Recording System”; Messrs. Stell and 


Kern, on ‘‘ Impurities in Ammonia”; Mr. Rushton, on 


«¢General Troubles of the Trade.”’ 





A BurraLo paper in noticing a work by Dr. Ball, en- 
titled ‘‘ The Cause of an Ice Age,” Ball 
(who is astronomer royal of Ireland) thinks the <‘ice 


says that Dr. 


age was due to astronomical perturbations involving a 
change in the inclination of the pole to the ecliptic.” 
Would it not be simpler to adopt the theory of Dr. 
Tyndall, and say that in the early history of our planet 
the globe was hotter than now, or the sun’s rays more 
powerful, inducing a tremendous evaporation at the 
equator, causing the 
enormous volumes of ice characteristic of the ice age? 


which condensed at the poles, 


There is no difficulty in explaining the movement of 
these masses of ice which have left their mark on the 
rock formations of the globe,as well as in the configura- 
tion of the surface. since Mr. Tyndall, by experiments 
at the Alpine glaciers, proved conclusively that ice— 
a glacier—moves, or ‘ flows,” 
water flows, though, of course, with less speed. 


exactly as a river of 


A RARE opportunity for the right man is offered in 
our ‘‘ Want and For Sale”’ column: Item, ‘‘ Ice Machine 
Supply Business for Sale.’’ which see. 
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ANSWERS TO CORRESPONDENTS. 


COOLING AMMONIA WITH AMMONIA AFTER IT HAS LEFT THE BRINE 
TANK—TO CALCULATE THE FORCE NECESSARY TO COM- 
PRESS a GAS—DISCOLORATION OF DISTILLED 
WATER IN ICE MAKING, ETC. 


This department of Ice AND REFRIGERATION will be conducted for 
the benefit of the trade generally, as well as individuals, and all competent 
inquiries will be given timely and proper attention, precedence in all cases 
being given to such questions as are of general rather than of individual in- 
terest. Correspondents, especially when asking questions of a technical 
character, cannot be too explicit in giving details. In stating temperatures, 
the kind of scale should be indicated; and in giving pressures it is well to 
state if pressure above that of the atmospheric pressure or above vacuum 
is meant. Write on one side of the sheet only.—Ep. 


To the Editor: We would like to know, if after the ammonia 
has left the compressor, it would be as well to cool it with the 
ammonia after it had done its work in the brine tank and before 
it goes to the compressor, as I must keep my brine down to zero. 
I have a cold water jacket around the cylinder, and the water of 
the well is 542 F. The volume of my compressor is 6X9; the 
number of strokes is fifty per minute; the temperature of ingo- 
ing brine, 4° above zero F.; that of outgoing brine, zero F. Di- 
mensions of brine tank: 12 feet long, 30 inches wide, 30 inches 
deep. I have a double-acting compressor, and thought that by 
cooling ammonia with ammonia gas it would expand much 
cooler, as I have no further use for the gas after it has done its 
work in the salt brine tank, except to compress it. After the 
gas is compressed, I work at about 150 pounds per square inch. 
The object of the machine is to freeze cream and keep it frozen; 
quantity about 200 or 300 quarts per day. Will you kindly in- 
form me also what would be the best back pressure to work at? 

AD. 


The back 
pressure to work at is governed by the temperature of 


ANSWER.—To commence at the end: 
your brine. If you must have your outgoing brine zero, 
the back pressure will be in accordance with that condi- 
tion. The only question would be, whether you could not 
get along with brine of a higher temperature, say by cir- 
culating it quicker, as in that case you could work witha 
higher back pressure, which works more economically. 
Again, the back pressure being, as it is in your case, a 
given quantity, you cannot increase the total refrigerat- 
ing effect of expanding ammonia in the brine tank by 
using the ammonia before it enters the compressor to 
cool the liquid ammonia before it enters the refrigerator, 
or coils in brine tank. To increase the efficiency of 
your machine, the compressor might be worked at a 
higher speed, fifty strokes Gf you do not mean revolu- 
tions instead) being a very slow one, and even if revolu- 
tions are meant it might be increased somewhat. You 
can also increase the efficiency by using a larger supply 
of cooling water. 

To the above question we have received also the fol- 
lowing answers, from esteemed correspondents: 

(1.) To get the greatest possible work out of your 
machine, run it with as high a back pressure as possible, 
without carrying liquid ammonia into the cylinder. This 
condition of things is indicated by the frost on the return 
pipe running nearly but not quite up to the compressor. 
(2) Inject the liquid ammonia into the coils at as low 
If it comes from the con- 
denser much above the temperature of your’ well water 
(3) No 
advantage would be gained by using the cold which your 
machine has produced to do cooling on any part of the 
apparatus itself. If your brine is at 0° you ought to be 
able to run with a back pressure of from nine to twelve, 


a temperature as possible. 


use the latter to cool your liquid ammonia. 


provided you have sufficient coil and good circulation. 
Gro. RICHMOND. 
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By cooling the ammonia as you suggest, before 
expansion in the evaporating coils, you would of course 
gain in the expansive power of the ammonia and the 
consequent increase in heat absorbing gas; 7. ¢., one cu- 
bic inch of the liquid will expand to 1,000 cubic inches 
of the gas, and it has the capacity to absorb from sur- 
rounding objects as much heat as is given out under 
compression. The exact resultant cannot be estimated 


in your case without carefully noting the compression 
F. L. GALIGHER. 


To the Editor; Can you give us a formula by which we can 
calculate the amount of force necessary to compress a gas, for 
instance, air, say 100 times? DUG 

ANnswer.—If your question refers to the pressure 
necessary to retain air or gas so compressed, it would 
be equivalent to sustaining 100 atmospheres (if the orig- 
inal gas was a perfect gas and under ordinary atmos- 
pheric pressure), that is, p. p. 1,500 pounds per square 
inch. If your question refers to the amount of labor 
necessary to accomplish such compression, it is deficient 
in not stating the original amount and pressure of gas. 
If we assume that the compression takes place at a con- 
stant temperature during compression, the labor neces- 
sary for this purpose may be derived by a consideration 
of the following diagram, in which O Vis the axis of 
volumes, and 0 / 
the axis of press- 
ures. Then, if O 
M represents the 
original volume of 
the gas, and O V 
the volume of the 
gas after compres- 
sion, and A7 Cand 
M FP the respective 
pressures, all meas- 
ured by the same 
unit, representing cubic feet, in the case of volumes, and 
pressures in pounds per square feet, the area V P C N, 
bounded by these quantities, and the hyperbolic curve 
P C, indicating the different pressures, give the amount 
of labor necessary for compression in foot pounds. 
Numerically, the amount of labor, Z, can be found after 
the following formula: 


area you have. 





OM 
ON 





L = PIN SCOWN Jor nar. 


Or also 
OM 


Le PINSON ee 3020102 ON 


In your case is equal to 100; but in order to com- 


OM 
"ON 
plete the calculation, you must insert the original vol- 
ume O Wand pressure. The final pressure P WV is 
M 
ON 


Yo the Editor: 1 am engineer of an absorption ice plant. 
The first part of the season I had no difficulty in keeping my dis- 
tilled water bright and clear; but later on, say the last third of 
the season, it would get red in spite of all I could do. I find other 
plants have the same trouble. Is it alkali in the water? For 
my trouble commenced after the dry season set in, when the 
water begins to get low and scarce. What puzzles me most is 
that the distilled water will be red for three days or a week, 
then clear up for a day or two, then turn red. Blowing out the 
pipes through which the water runs does not seem to do any 
good, when I get disgusted and don’t do anything. Then it 
does just the same thing—first good and then bad. Would it 





then equal to the original pressure multiplied by 


ie a 


el GEr 
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make any difference in the capacity of the machine should the 
brine in the freezing tank become weak through overflowing the 
ice molds with distilled water? If you can enlighten me on these 
qoints you will much oblige W. W. 

ANSWER.—It is very difficult to give a satisfactory 
opinion of the nature and cause of your trouble without 
subjecting the water to chemical examination. Is it not 
a fact, perhaps, that your plant works with interruptions, 
staying idle for short periods and allowing air and water 
to alternately and at different temperatures affect the 
inner surface of the pipes? In such a case the phenom- 
enon might be explained by the formation of rust 
during such idle periods, which, after it has gained a cer- 
tain thickness, is loosened and blown or washed out by 
the effects of renewed distillation, the action of moving 
live steam and water. This is about the only way which 
we can find to explain the freaky action you complain of. 
The overflowing of ice molds into the brine tank will 
not lessen the capacity of the machine, nor otherwise 
interfere with its working, as long as the brine keeps 
strong enough to be prevented from freezing at your 
working temperature. For this you must look out. 

To the Editor; Which is the proper way of spelling: 
BGatsupy or. Catchupe® ? Peer 

ANSWER.—Webster gives both ways, without dis- 
criminating in favor of either; and thinks that the word 
may be of East India origin. In caseits English coinage 
were admitted, the latter way of spelling would be the 
most indicative of its property of stimulating the diges- 
tive activity of the stomach. 

To the Editor: Can stale beer, or,for that matter, any other 
liquid, be refrigerated by charging the same with liquid carbonic 
acid? or will gaseous carbonic acid do the same ? pias 

Answer.—lIf the liquid be charged with liquid car- 
bonic acid to saturation only, there will be no consider- 
able reduction in temperature, since the carbonic acid, 
although disseminated through the liquid, retains its 
liquid state, as it were, and, therefore, does not absorb 
any heat due to volatilization. If, however, more liquid 
carbonic acid than is necessary for saturation be passed 
into the liquid, the surplus, while volatilizing from the 
top of the liquid, would cool the same correspondingly. 
On the other hand,the liquid would become correspond- 
ingly warmer if charged with gaseous carbonic acid, the 
latter discharging heat during the process of becoming 
liquefied. 

To the Editor: \n a former issue of your journal I have seen 
an article on what was called ‘‘ The Ice Machine of the Future.” 
Do you know if any steps are being taken to realize this scheme, 
or are there any hopes for its ever being realized? F. P.C. 

Answer.—As the author of that article stated there- 
in, it was never intended that a machine of this kind 
should be built, but that it was meant for a theoretical 
diversion, tending to draw attention in a graphic 
manner to the great amount of energy being carried away 
by the water in the condenser, and, if possible, to sug- 
gest possible uses for this quantity. As to the possible 
theoretical realization of such a scheme the author says 
that it depends on the question as to whether the law of 
eutropy applies to electrical force and chemical affinity, 
the same as it does to heat, a question which is not 
fully decided, however. He says, moreover, the ques- 
tion is not one of creating or preserving energy, as some 


critics seem to have supposed. 





——The ice of the Truckee, Cal., fields is said to be the fin- 
est ever known. The harvest began early in the month. 
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IN THE calculation made on pages 93-5, of Vol. I of 
Ice AND REFRIGERATION, in an article discussing the 
‘‘Economy of Refrigeration,” that item including in the 
capacity for refrigeration the work done by the expand- 


ing ammonia on the compressor ought to be deducted 


from this quantity. This does not change the results 


and conclusions drawn from these calculations, never- 
theless it is desirable to make this correction in order to 
prevent any misunderstanding on this score. 


MINOR LEGAL MATTERS. 


——Locket & Lacounim, ice dealers of Louisville, Ky.,have 
failed. Liabilities, $25,000. 
The Union Fuel & Ice Co., Portland, Ore., has madean 
assignment to Chas. J. Schnabel. 


_ ——The Independent Ice Co.,of Denver, January 9,brought 
suit against about 150 consumers in a justice court. The reporter 
laconically says: ‘‘ There was a picnic.” 


—— Ihe Ligonier Valley Ice Co., Pittsburgh, Pa., has ap- 
plied for a surrender of its charter, to avoid paying corporation 
taxes. The business will be continued by the members of the 
company. 

—The Co-operative Ice Co., of Machias, N. Y., will wind 
up its business and be dissolved. There is a mortgage of 
$25,000 on its property,and an offer has been made for the plant 
as a whole. 


The C., B. & O. R. R. Co. has secured an injunction 
preventing ice cutters from harvesting ice in the Mississippi 
river at Quincy, on the Illinois side, opposite the river frontage 
of the company. 

——The Western Ice Machine Co., of Chicago, entered suit 
in chancery January 2 against the Chattanooga Brewing Co., 
Chattanooga, Tenn., for $5,513,45, balance due on the $30,000 
ice machine made for the brewing company. 

——The Co-operative Ice Co., of Buffalo, N. Y., organized 

in 1889, with a capital of $40,000, has wound up its affairs and 
retired from business, all its property having been sold at auc- 
tion. The business has been unprofitable since the ice famine 
of 1890 began. 
John D. Chamberlain, of Rochester, N. Y.,has begun 
an action against the Lockport Brewing Co., Lockport, 
N. Y., for $6,500, the balance due for the construction of an ice 
machine. The company defends on the ground that the ma- 
chine was not put up according to contract. 


—Application has been made by E. W. Tarbot, a stock- 
holder and formerly secretary, of the Crystal Ice Co., Spokane, 
Wash., for a receiver for that corporation. He charges fraud 
inthe management. The company is capitalized at $30,000, 
there being 300 shares of stock, of which Talbot alleges he pur- 
chased 120 shares at par. 


—The case of H. R. Riendeau v. R. Bullock e¢ al. has 
been decided in favor of the plaintiff by Referee Tierney, of 
Plattsburgh, N. Y., and a judgment for $4,646.82 and $311 inter- 
est, besides costs, rendered. The suit was brought to recover 
for ice stored by the plaintiff, which the defendants failed to re- 
move, according to contract. 


——The accounts of George V. Brower as receiver of the 
Ridgewood Ice Co., New York, were filed January 9. The re- 
ceiver says that property valued at $411,872.10 came into his 
hands, and that he has paid out in conducting the business 
$376,810.03, leaving a balance, with the value of ice, etc., on 
hand, of $52,476.20. Of the amount spent $50,000 was for im- 
proving the business. 


——The referee’s report in the suit of John Harvey v. The 
Knickerbocker Ice Co. was filed at Philadelphia, December 27. 
On August 12, 1889, while Harvey was driving a wagon across 
the Chestnut street bridge, the team was run into by a loaded 
ice cart belonging to the defendant company, and Mr. Harvey 
was thrown out and seriously injured. The referee finds that 
the Knickerbocker Ice Co. was responsible for the accident,and 
awards Mr. Harvey $1,000 damages. 


——The case of Wing and Prentiss v. The Three Star Ice 
Co. was heard at La Crosse, Wis., January 2. The case was a 
claim for $12,000 damages. The defendants took ice from the 
waters of French lake, owned by the plaintiffs, who attempted 
to show the value of the ice taken. The defense sought to show 
that French lake was subject to laws governing lakes and ponds, 
and not arunning stream. The court was of the opinion that 
the plaintiffs were the owners of the lake, and, therefore, had a 
right to claim damages, but the damages should be measured 
by the actual value of the property taken, which was small, as 
the defendants took but a small portion of the ice in the lake, 
and he placed the nominal damages at $25. 














—The branch of the National Soldiers’ Home at Leaven- 
work, Kan., got a full stock of 8-inch ice for the home on Lake 
Jeannette. 
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ICE v. MECHANICAL REFRIGERATION. 


THE TWO METHODS DISCUSSED—A CRITICISM OF THE CRITICS— 


THE THEORY AND PRACTICE OF COOLING COLD 
STORAGE ROOMS WITH ICE, 


By D. B. BEEMER. 


In December number of this magazine, the Hercules 
people,—in discussing the question raised by me, as to 
the power of an artificial cold plant to dry the air in an 
insulated room, after the ice formed on the cooling pipes 
by condensation of the moisture in the room had become 
so thick that the cold air in the pipes lost power to con- 
dense on its surface further, and it had become wet and 
dripping, instead of being dry and frosty,—explained that 
they overcame this difficulty by providing duplicate coils, 
or ‘‘ sets,” of cooling pipes in each room, so that they 
were able to divert the cold current from one to the 
other, as occasion required, and allow the accumulation 
of ice referred to to melt and dislodge from the pipes so 
incumbered, and expose their bare surfaces again. 

This method, of course, is reasonable in theory, and 
should be successful in practice,—making the air in the 
cold rooms dry; but the apparent necessity that existed, 
and which led the Hercules people to adopt the plan, 
shows that the ground I took—that a simple set of pipes 
ina room could not dry the air in said room beyond a 
certain time indicated by the thawing surface of the ice 
on the pipes—was well taken, and that unless the plan 
adopted by the Hercules people is available and used 
by the manufacturers of other systems and plants for 
production of artificial. cold, they must of necessity 
be as unreliable in this respect, as the ‘ plants ’ 
by natural ice, 


run 


in either the ‘‘ overhead ” or ‘ side 


tank ” systems. 


But when the Hercules people farther lay down the 
principle that ‘‘ice has but a limited amount of efficiency, 
beyond which it is incapable of working,” and then, by 
way of illustration, state as a fact, that a room cooled 
by ice, and having a storage capacity of ¢wo thousand 
cases of eggs, reguires more ice in proportion (inferentially 


double the quantity) to hold these at a given temper- 
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ature, than to hold ove thousand cases, they are ‘‘ away 
off,” both in their premises avd conclusions. 

On the contrary, unreasonable as it may seem to 
them, the ¢/wo thousand cases can be cooled down to as 
low a temperature as the owe thousand cases, with the 
same tanks and daily feed of ice and salt under the same 
conditions—the gradual filling in of stock from day to 
day, in the ordinary course of business,—and when the 
room is at last full, and the contents chilled down to 
32° to 36° F., it will take less ice and salt to hold them 
there—the ¢wo thousand cases—than it will to hold one 
thousand cases at same temperature. The reason for 
this lies in the fact, that when the room is full of eggs, 
chilled down to near freezing point, the mass refrigerates 
itself, in great part, and the tanks of ice only serve the 
purpose of regulating the temperature by and through 
their reserve power, and holding it steady. 

The prime mistake, apparently, of the Hercules 
people is the confounding of the two systems of natur- 
al ice cold storage, or refrigerating—the so-called 
‘‘overhead,” and the ‘‘ tank system ’’—assuming them 
to be practically the same in their workings and effects, 
when, as a matter of fact, they are radically different in 
both, and also in principle. The cold from the over- 
head system is produced simply by allowing the air 
about the mass of ice stored in bulk to fall by gravita- 
tion to the rooms below, and the lowest degree of cold 
thus obtainable is limited to 36° to 37° F. The tank 
system, on the contrary, produces cold by radiation, 
through and from the metal surfaces of the tanks, ina 
manner similar to that in which heat is radiated from 
the metal surface of a stove. In fact, it is the same 
system—vreversed. The tank is the cold stove, radiating 
cold from its surface, instead of heat. The ice is the 
fuel and the salt consumes it and liberates the cold, 
similarly to fire consuming fuel and liberating heat from 
a stove. The lowest degree of cold obtainable through 
this system depends, zo¢ upon the quantity of ice in 
the tanks, as measured by tons or cubic feet, but upon 
the number of sguare feet of radiating surface presented 
by the tanks in the room and the proportion of salt, 
mixed with the fine ice, fed into the tanks while keeping 
them full. Therefore, a tank occupying one side of 
such a room from floor to ceiling, while only a foot 
wide on the top, and running to a wedge shape at the 
bottom, is capable, with such a light feed of ice as it is 
capable of containing, and, properly salted, of produc~ 
ing as much and as intense cold in a given time, as a 
tank several times as ‘‘ thick through” and of uniform 
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‘«thickness”’ all the way down to the floor, and thus 
capable of holding many times as much ice as the 
wedge-shaped narrow one-—the ony advantage it would 
possess over the other being a few extra square feet of 
condensing surface at the widened ends. 

With ice in a.tank, it is the same as with wood or 
coal in a stove—the more rapid and free the combus- 
tion the greater the degree of cold and heat radiated 
The 


combustion of the ice is regulated by the amount of salt 


from the metal surfaces of the tank and stove. 


mixed with it; and this in turn is regulated by ¢he degree 
of cold desired. A room properly fitted up with these 
narrow tanks can readily be chilled down to near zero, 
and such goods as poultry and game, once frozen up, 
can readily be held so in it, with a feed of ice and salt 
but little heavier than that required to hold eggs at 36° 
F., it being a case of se/f-refrigeration again, as before 
described. 

So, too, with their theory concerning condensing 
moisture out of a room——that it requires twice as much 
apparatus, or power, to dry a room with 2,000 cases of 
eggs in it than if but 1,000 cases were init. As a mat- 
ter of fact, after eggs are once chilled down, very little 
moisture emanates from them. Ata temperature of 35° 
F., they practically cease to throw off caloric to condense 
on the cold surfaces of the room. A trifle of moisture 
is thrown off by evaporation through the pores of the 
shell, and du¢ a trifle. Practically, after the eggs are 
chilled down, the moisture liberated in the room has its 
source in the tanks solely, and can, therefore, be as 
readily taken care of by the condensing apparatus, or 
by the condensing surfaces of the tanks themselves, in 
the case of 2,000 cases of eggs, as in the case of 1,000, 
since the tanks and quantity of ice used will be identi- 
cally the same in both cases. 

They speak, too, of the bad effect of ‘‘ water drip- 
ping upon the floors of rooms from wet surfaces of the 
tanks.” Do they not know that the tanks always have 
metal catch-basins to receive and convey such water off 
through waste pipes to outside drains? 

Mr. Gay’s suggestion about providing an ante-room in 
front of the main entrance toa cold room to prevent ac- 
cess of outside air when the door is opened for any pur- 
pose, is sensible, and its adoption would prevent a great 
deal of moisture from accumulating in the room through 
the condensation upon the cold surfaces of the warm out- 
side air which ordinarily finds its way in upon the opening 
of the doors, this being the usual way in which moist- 
ure forms in a room, under such circumstances, rather 
than from the admission of ‘‘moisture-laden air,” as 
Mr. Gay suggests. This idea of his is in keeping with 
my suggestion in a former article—that, when filling 
rooms with stock, it should be done through hatchways 
in the floor above, while the side doors should be kept 
hermetically sealed till cold weather sets in, and the 
stock is wanted out. 

Mr. Kilbourn’s remarks in the same article, about 
‘saturated air,” are very interesting, as showing how 
this moisture is liberated, or set free, in regular grada- 
tions as the temperature is lowered; but when he states 
that 1.97 grammes of moisture remain in a cubic foot of 
saturated air after it is cooled down to 30° F., one is led 
to ask, How can this be? Why is it not a// frozen out 
at 32°? If no metal surfaces are contemplated in the 
calculation, would not the moisture, at 30°, still be pre- 
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cipitated in the form of frost crystals upon boards or 
other surfaces in the room? He says, farther, that ‘‘air 
Did he 


ever know of its being cooled as low as that by ice alone 


cannot be cooled by ice alone, below 32° F.” 


—that is, the air in an insulated storage room? 


COLD STORAGE FOR YOUNG TREES. 
C. A. Mills, writing to a Southern paper on this sub- 
ject, proposes a new phase of the usefulness of cold stor- 
age, which is as interesting as it is novel. 


He says: 
‘Of late we have seen articles in various scientific 
publications speaking in high terms of a newly discov- 
ered plan of keeping young nursery trees in cold storage 
for a time prior to planting out in the open ground, or 
until the land outside has fairly warmed up. It appears 
to have been a Berlin discovery, and is thought to be 
one that will prove of great advantage to horticulture. 
‘The principle is undoubtedly a good one, especially 
where applied in warm countries. 
out some time during the winter, in a warm country, 


If we plant the tree 


there are repeated but abortive efforts on its part to start 
into growth, which tend largely to exhaust its vitality ere 
the proper growing season has arrived, but under cold 
storage no such efforts are made. The young tree lies 
entirely dormant until the suitable conditions for its rapid 
and continuous growth have arrived, when, having been 
set in the open ground, it at once brings all its growing 
energy into play and starts off with a regular boom, as it 
The thing works on precisely the same principle 
as governs in case of the cutting to be grown as such, 
or the scion to be employed in grafting—-we take these 
from the parent tree and bury them in the ground ere 
any growth has started, to hold them in proper condition 
for use until the period for their regular growth has 
arrived. 


were. 


‘“«Of course no sensible man will confuse this new 
cold storage of nursery stock with the old winter storage 
The latter 
consists in simply taking up and storing the young trees 
in a house or cellar where the nursery man can get at and 
handle them through winter, a thing he could not do 
were they outside in a soil deeply frozen and as hard as 
arock. The sole object of cold storage is to hold back 
premature and irregular growth, which of course would 
render the young trees more or less sappy and _ tender. 
A blizzard following this sappy condition is liable to in- 
jure the young tree more or less, even though it has not 
yet been removed from the nursery bed—if already trans- 
planted the effect could not be otherwise than decidedly 


as practiced by nursery men at the North. 


against it. The newly transplanted tree is weak and 
sick in a measure. 
combating unfavorable effects; therefore, a premature 
growth to be followed by killing frost, while it might not 
destroy the tree outright, would certainly work upon ita 
very serious injury. Cold storage effectually guards the 


young tree against any such trouble, for it maintains a 


It has no extra vitality to expend in 


complete suspension of growth up to that time in the sea- 
son when there is no danger whatever that the growth, 
once started, will not go directly along without inter- 
ruption.” 


Tue ‘*Want and For Sale” column this month, as 
usual, contains some good things. It is valuable to all 
our readers, and should be carefully read every month, 


and use it as their needs suggest. 
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NEW COLD STORAGE PLANTS. 
The record of new plants, improvements, etc., for this 
month is not large, but it shows continued activity in 


this line of construction. The most important work of 


the month is the movement to establish pipe line plants at 
Seattle, Wash., and at Philadelphia, Pa., both noted in 
detail in this issue. 
FLORIDA. 
Jacksonville—Olmsted & Stokes, makers of fruit juice 
ciders and vinegars, have a large cooling room for the storage 


of their products. 
ILLINOIS. 


McHenry.—John I. Story, of the Riverside house, is build- 
ing a cooler in the rear of his hotel, to be cooled by natural ice. 
It will be 16X18 16 feet. 

IOWA. 


Waterloo.—The Herrick Refrigerator and Cold Storage Co. 
has been incorporated; capital, $85,000. The company will 
manufacture refrigerators and cold storage rooms. 


MICHIGAN. 


Grand Blanc.—Grant Cheeney is building alarge meat cooler 
near his meat market. 


MISSOURI. 


St. Louis.—Fred Kayser has purchased a 1-ton refrigerating 
machine from Ainslie, Cochran & Co. 


NEBRASKA. 


Omaha.—The Pottawattamie County Fruit Growers’ and 
Gardeners’ Association recently held a special meeting at Omaha 
to form an organization for the purpose of establishing a cold 
storage warehouse. An establishment of this kind is a necessi- 
ty to a region where so much fruit is grown as in Pottawattamie 
county, and the fruit growers have come to the conclusion that 
the time has come for an organized effort to be made. Negoti- 
ations are already pending for the renting of an old packing 
house during the coming season as a place in which tomake the 
experiment. If the scheme is carried out, as it now seems likely 
to be, a large storehouse will be built in Omaha. 


NEW JERSEY. 


Plainfield.—The Plainfield Ice and Cold Storage Co. has 
been incorporated; capital, $50,000. The chief stockholder in 
the enterprise is ex-Senator Aaron D.Thompson, a wealthy stock 
raiser. The erection of an ice manufactory and cold storage 
warehouse will be immediately begun. The site chosen is along 
the Jersey Central railway, near Netherwood. Ice machines 
will be built and put in operation for the supplying of wholesale 
and retail dealers, and in addition there will be chambers where 
meats, fruits and vegetables can be preserved in large quanti- 
ties for the markets. 

NEW YORK. 


Albany.—The Albany Cold Storage and Warehouse Co. has 
been incorporated by Thos. Austin, S. D. B. Solden, John D. 
Capron, Edward C. Smith, John D. McKinlay; capital, $10,000. 
The company proposes to do a general cold storage business, 
issuing warehouse receipts for merchandise, etc. 


PENNSYLVANIA. 


Emlenton.—The Case Refrigerating Machine Co., of Buffalo, 
(not the Craft Refrigerating Machine Co., as stated in our last 
issue) have closed a contract with the Emlenton Producers’ Oil 
Co., of Emlenton, Pa., for a 20-ton refrigerating machine, to be 
used in their paraffine works. 


Lancaster.—A cold storage and ice making plant is to be 
erected here, the machinery to be furnished by the Automatic 
Refrigerating Co., of this city. 

Reading—The Reading Cold Storage Co. have purchased 
two 35-ton refrigerating machines of the De La Vergne Company. 


TEXAS. 


_ San Antonio—The San Antonio Cold Storage & Manufactur- 
ing a lately incorporated, will put in a 20 or 25-ton refrigerat- 
ing plant. 

WASHINGTON. 


Seattle—The /ost says: ‘‘ H. J. Claussen has bought a con- 
trolling interest in the Seattle Automatic Refrigerating Co., and 
will become president of the concern. It is his plan to put a 
good deal of money into the company, extend the plant and 
warehouse very considerably and go into the manufacture of ice. 
The Pacific Freezing and Cooling Co., having obtained for 
Washington and Oregon the patent rights of the Consolidated 
Refrigerating Co. of New York, erected the present plant. The 
Pacific Co. acts only as a construction company, and has sold 
the plant for operation to the Seattle Automatic. The Pacific 
Co, will now proceed to erect similar plants in other places in 
Washington and Oregon.” The contract for the erection of the 
additional building for the company at Seattle has been awarded. 
The building will be two stories high, with ground dimensions of 
170X 60 feet. The company was organized to carry on a general 
cold storage business, and also to distribute cold to those who 
need it in their business, They expect to lay one mile of pipe 
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this coming spring, distributing cold on the plan in practice at 
St. Louis and Denver. 


WISCONSIN. 


Sheboygan—The Sheboygan Cold Storage Co. have begun 
work on their building, which will be located on the river front, 
with railway side track into the building. The building will 
cost $10,000. 





A Sr. Paut paper says that, fresh eggs being scarce, 
‘‘the cold storage firms are resorting to schemes to 
palm off storage eggs as fresh. They are said to ship 
quantities of storage eggs to some small town where 
there are no storage facilities, and then ship them in 
small lots to the city dealers under fictitious names as 
fresh eggs.’’ This is quite a heinous offense, surely, to 
palm off a ‘‘ cooler” egg, that smells, tastes and beats 
up like a fresh egg, on an unsuspecting and unsophisti- 
cated female,who can’t tell it from a “fresh” egg, un- 
less it is labeled ‘‘cooler”’! Of course, all ‘‘cooler” 
eggs are not fresh and sweet after months of storage, 
for there is ‘‘cold storage” and ‘‘cold storage,” some 
very good and some bad, or, at least, imperfect; but 
when eggs are properly stored in the right kind of cold 
storage, there ought to be no appreciable depreciation 
of their quality as a wholesome and toothsome food, if 
only the skeptical public are taught to deem them such. 





Two clever young men at Pittsburgh have put a flea 
in the ears of egg buyers in that city and a pot of money 
in their own pockets by a shrewd use of refrigeration 
which is ‘‘ easy enough” in many places, but does not 
seem to have occurred to Pittsburghers generally. Last 
June these two young men began to buy the output of 
the humble hen of commerce in the surrounding country. 
They made no noise, but bought all offered. As the 
eggs were brought to Pittsburgh they were placed in 
cold storage warehouses, and now they are.coming out— 
not fast enough to glut the market, however. The 
‘«boys”’ secured about 230,000 dozen, at an average price 
of twelve cents, and are now unloading at twenty-five 
and thirty cents. 





THE authorities of St. Louis recently passed an or- 
dinance prohibiting farmers from occupying the Third 
street market square later than 6 o’clock a. mM. The 
farmers now propose to quit St. Louis and under the 
leadership of Mayor M. M. Stephens propose to erect 
a wholesale depot at East St. Louis to which the truck 
farmers who raise early vegetables on the rich bottom 
lands of St. Clair county may bring their products, 
where they will be loaded into refrigerator cars and 
shipped to Chicago. Mr. Stephens was recently in Chi- 
cago to perfect arrangements for handling the product in 
the latter city. 


a 


THE status of watermelons in the vegetable kingdom 
has just been established. Some months ago a car load 
of melons was shipped from Mexico to this country. By 
the impost laws fruits are admitted free, and vegetables 
are taxed 20 per cent ad valorem. The custom officers 
decided melons to be a vegetable, and imposed the tax. 
The Santa Fé appealed, and the government advisory 
board at New York in deciding held that melons were 
fruit. The decision is an erudite affair in which hotel 
menus, seedsmen’s catalogues and fruiterers’ classifica- 
tions figure prominently. 
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One or two large deals have characterized the pack- 


ing house news of the month, which may affect the 
business materially in the west. The greatest of these 
deals is the sale of the National Stock Yards, at East St. 
Louis, Ill., to a Chicago syndicate, at the head of which 
is Nelson Morris, of Nelson Morris & Co., beef dressers 
operating in both Chicago and East St. Louis. S. W. 
Allerton, also of Chicago, and Messrs. Swift and Ham- 
mond are also in the deal, though Morris holds control 
of a majority of the stock. The syndicate represents 
$30,000,000 of capital, though the purchase was made 
for about $500,000. The National Stock Yards Co., 
of whom Morris bought, was organized in 1874, and 
owned 650 acres of land one mile north of East St. Louis. 
It is said a monster slaughtering house will be erected 
by the new owners. 

Not much has been heard during the month of the 
new stock yards at Stickney (Chicago) and the removal 
by the ‘‘small packers’’ of their houses to the new yards; 
but the mangement of that deal insist that the yards will 
be fitted up for business as contemplated. 

It is announced that the meat inspection law of last 
year is to be modified so as to make the general govern- 
ment responsible for the brands certifying to an inspec- 
tion, our foreign buyers not being satisfied with private 
inspection, however thorough. The great packing houses 
have exhibited the utmost care in the preparation of their 
meats, and there is every reason to believe that their 
products are as wholesome as can be found in any part of 
the world. Yet if a government certificate of inspection 
can add a guaranty of the thoroughness it is clearly 
the duty of the government to give its certificate of 
health to those meats its officially appointed inspectors 
examine, and it is no doubt ready and anxious to do so. 
Meantime the packers themselves will undoubtedly take 
extra precautions to put up their meats in good condi- 
tion and see that they are stored in the holds of steamers 
where they cannot become tainted, as they sometimes are, 
by contact with hides and other odorous merchandise. 

The trade in Western dressed meats during the year 
1891 was quite liberal, the aggregate at both Chicago 
and Kansas City being well maintained. Slaughterers 
were less hampered with apparent illegal legislation, 
and met with fewer obstructions to their business. 
Cattle, hogs and sheep have been slaughtered freely and 
the products distributed widely, by means of the refrig- 
erator lines of the transportation companies and of in- 
dividual slaughterers. The prejudice against Western 
«« dressed meat” is gradually disappearing, and the con- 
sumption is gradually enlarging, especially at manufact- 
uring centers, where the laboring classes are realizing the 
benefit of obtaining a good article of food at reasonable 
prices. The foreign trade, while larger by 50,000 quar- 
ters than in 1890 (total of 646,007 in r8gr) and the larg- 
est aggregate of shipments in the history of the trade, 
was, however, generally regarded as an unprofitable 
year, and but for the fact that some of the largest firms 
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retail their beef from hundreds of shops in the cities of 
Great Britain, and realize a profit from the offal of the 
cattle slaughtered here, the business would have shrunk 
to the most diminutive proportions. Nor does the future 
hold out a promise of great profits to be realized from 
the European trade. The farmers of Great Britain 
and Ireland, unable to compete with other more 
favored regions in wheat and other grain culture, have 
returned to cattle feeding, and during the past year 
40,000 more cattle have been fed for the markets in the 
British Isles than in any other year in their history. 
There is also a growing competition in the trade by the 
farmers of New Zealand and the La Platte country of 
the Argentine Republic, both of which have already a 
firmly established trade in frigorized meats in England. 


PACKING HOUSE NOTES. 
The Dallas, Tex., packing house, recently burned, will 
be rebuilt. 

——The Louisville Packing Co., Louisville, Ky., will buy an 
ice machine. 

é —wWork on the new packing house at Fort Madison, Iowa, 
is progressing. 
A movement is on foot to establish a packing house at 
La Junta, Colo. 

——It is announced that a packing house will be built at 
Deadwood, S. Dak. 

——The cold storage cellar of the Minneapolis, Minn., Pack- 
ing Co. is completed. 

—tThe site for the new market, Louisville, Ky., has been 
purchased for $35,000. 

——At New Carlisle, Pa., an abattoir and packing estab- 
lishment will be built. 

——V\. Pfeiffer, the pork packer of La Crosse, Wis., has put 
in additional machinery. 

—tThe A. Sander Packing Co., Cincinnati, has been incor- 
porated; capital, $250,000. 

—The new packing house of Cheverton Bros., at Rich 
Hill, Mo., is almost completed. 

——Burness & Parks, now located at South Omaha, Neb., 
are building a new packing house at St. Joseph, Mo. 

—tThe city engineer has been ordered to prepare plans for 
a wholesale market building on Thomas street, St. Paul, Minn. 

——The Fort Worth, Tex., Packing Co., which lately in- 
creased its capital stock, will enlarge and increase the capacity 
of its plant. 

The packing facilities at Cudahy’s South Omaha, Neb., 
packing house have been increased by a lease of the old Boyd 
packing house. 

—tThe Louisville, ky., Packing Co., with $1,000,000 capi- 
tal, has bought forty acres of ground for stock yards south of 
Louisville, Ky. 

—tThe State Packing Co., Chicago, ea pitas stock, $30,000, 
has been incorporated by Frederick W. Hale, William C. Mar- 
shall and William C. Polleroy. 

——The Central Market House Co. has been organized at 
Lebanon, Pa.; capital, $50,000; directors, John H. Seltzer, 
James D. Kerr, N. P. Moyer and others. 

—The Louisville Packing Co., of Chicago, has been in- 
corporated; capital stock, $750,000; incorporators, Morris Cas- 
said, James P. Ward and Alfred J. McGinniss. 

—The Rodero Packing and Provision Co. has been incor- 
porated at Chicago; capital stock, $50,000; incorporators, Fred- 
erick S. Moffet, G. L. Hoodless and A. M. Brown. 

—The Hammond Packing Co., of Hammond, Ind., which 
built and operated fifteen ice houses at Sturgeon Bay, has gone 
out of the ice business. The buildings and improvements cost 
$12,000. 














John P. Squires & Co., of Boston,have closed a contract 
with the De La Vergne Refrigerating Machine Co. for a 150-ton 
refrigerating machine and all the direct expansion coils for a 
cooling system for about 3,000,000 cubic feet. 

—tThe stockholders of the Farmers’ Market, at Twelfth 
and Market streets, Philadelphia, Pa., have decided to apply for 
a dissolution of the corporation. The Reading Terminal Co. 
will build a market house directly north of the present building. 


——The ground for a monster slaughter and packing house 
in East St. Louis has been bought from the National Stock 
Yards Association by Kingan & Co., the European-American 
pork dealers, who have branches in New York, Indianapolis, 
Cedar Rapids and Kansas City, and four in Europe. A _ build- 
ing to cost $1,000,000 will be erected. The company intend to 
use the new quarters as a hog killing station for the shipment of 
pork to the East, 














The machine manufacturers and auxiliary supply 
houses uniformly report excellent business in the way 
of equipping new plants and in making enlargements and 
repairs, both of which latter are numerous. 

In the South during the past year, seventy-two new 
ice factories have been erected, as against 157 in 1890; 
sixty-nine in 1889, and fifty in 1888. 

In the North there is an unmistakable growth of 
interest in manufactured ice, and new plants are reported 
in several states which in January had cold enough 
weather to make ice galore. A company has even been 
organized to manufacture ice on the Kennebec river. 

Our record of new plants, enlargements, etc., for the 


month is as follows : 
ALABAMA. 
Eufaula—Mr. Echols, of Huntsville, is arranging for the es- 
tablishment of an ice factory. 
ARKANSAS. 
Little Rock—The Van Buren Ice and Coal Co. 
adding to their plant next season a 20-ton ice machine. 
CALIFORNIA. 


Pasadena—J. W. Morris, lately with the Citizens’ Ice Co., 
Los Angeles, is putting up an ice factory at this place, the ma- 
chine being built on the coast. 


COLORADO. 


Fort Collins—Certain business men are negotiating with J. 
W. Bailey and Dr. S. T. Quick, of Indiana, with a view to erect- 
ing an ice factory. 


intend 


FLORIDA. 


Leesburg—The Lake County Ice Co., Lovell Bros., are mak- 
ing changes to double their capacity. 


Palatka—L. C. and T. J. Canova are rapidly rebuilding their 
ice factory, recently burned. 


GEORGIA. 


Atlanta—The Van Winkle Gin and Machinery Co. are 
erecting a 10-ton Keeling ice machine for J. C. Peck & Son. 


ILLINOIS. 


Charleston—The Charleston Ice Manufacturing and Cold 
Storage Co. has been incorporated by C. A. Dehaven, C. H, 
Bissell and F. B. Roder; capital, $8,000. 

Chicago—The Consumers’ Ice Co. have purchased two 60- 

ton machines from the Southern Ice Machine Co, for enlarge- 
ment of the plant. 
_ _Danville—A local company has accepted plans for a 20-ton 
ice factory with 10,800 cubic feet of cold storage capacity addi- 
tional. The plant (occupying a building 50100 feet) is to be 
finished by April rst. 

Effingham—A movement has been started toward getting up 
a company to erect an ice factory. 


INDIANA. 
Marion—A company is talked of to build a 25-ton ice fac- 
tory. 
Noblesville—The Noblesville Ice and Light Co. have begun 


the erection of an ice factory, and have purchased an 8-ton ma- 
chine from the York Manufacturing Co., Limited. 


KENTUCKY. 

Covington—The Consumers’ Ice Co. will put in a 30-ton ice 
machine, made by the Southern Ice Machine Co., enlarging the 
plant to that extent. 

LOUISIANA, 


_ Algiers—The Algiers Ice Co. have let the contract for their 
building to be finished February 15. The ice machine (20-ton) 
will be made in New Orleans. The company will also operate 
an electric light plant. : 

Lake Providence—The new ice factory has been finished 
tested and turned over to its owners. The Keeling machine is 
used, 8-ton capacity. The plant cost $12,000. 

New Orleans—The Southern Ice Manufacturing Co. has 
bought a new 30-ton Blymyer machine and contracted for re- 
building their old machine, giving the plant a daily capacity 
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of seventy tons. The remodeled plant is to be in running order 
by April 1. 

Shreveport—C. W. Dawley, of Denison, and L. R. Logan, of 
Sherman, Tex., have been prospecting with a view to erecting 
an ice factory with cold storage facilities. 


MAINE. 


Portland—The New Bedford Artificial Ice Co., capital stock 
$100,000, has been organized for the Pee of manufacturing 
and selling ice and refrigerators. Daniel W. Scribner is presi- 
dent and James L. McCarthy, treasurer, both of Portland. 


MARYLAND. 


Cumberland—A company to build an ice factory was organ- 
ized January 12, and George Schwarzenbach was elected presi- 
dent. The board of directors is composed of the following gen- 
tlemen: Loyd Lowndes, A. D. Ladew, George Schwarzenbach, 
R. R. Henderson, David Walker, C. C. Hedges, W. H. Ash and 
Thomas McCann. After the election of officers the contract 
with the Frick Co. was signed and arrangements made by which 
the plant will be delivered and in operation by April ist. The 
company will be known as the Cumberland Ice Manufacturing 
Co., and its capital stock will be $30,000. 


MISSOURI. 


hernia autirvaie! & Hequembourg have purchased a Io- 
ton ice machine of Ainslie, Cochran & Co. 


Pine Bluff—The Ice Factory Co. have prepared their plans 
for a 35-ton plant, to be completed by May tr. 


NEW JERSEY. 


Hoboken—The Hudson County Ice Manufacturing Co, has 
been incorporated by Wm. Davidson, Wm. Letts and Leonard 
Pfeiffer, of Hoboken. The capital stock is $200,000. The com- 
pany has been organized for the purpose of manufacturing ice 
and producing refrigeration for general cold storage purposes, 


Orange—The Distilled Water Ice Co. have completed the 
erection of a store house 35X58 feet; capacity, 1,000 tons. 


NEW YORK. 


St. George, S. I.—Edward Fesser and Henry H. Cammann, 
of New Brighton, have organized the Hygeia Ice Co., Staten 
Island, to put up an ice factory. 


NORTH CAROLINA. 


Raleigh—George R. Jarman, of Charleston, S.C., has bought 
the Plate Ice Factory, and will spend $10,000 refitting and im- 
proving the plant. 
OHIO. 


Cleveland—The Corning Refrigerating Co. are about to add 
the manufacture of ice to their cold storage business. 


Urbana—The ice factory here is to be enlarged. 


Youngstown—The Crystal Ice Co. has been organized with 
$25,000 capital; P. M. Joyce, Treas.; R. Montgomery, Pres. and 
Sec’y. The plant will have 25-tons capacity, and will have cold 
storage facilities in addition. 

OREGON. 


Corvallis—The Corvallis Cannery and Ice Co. have increased 
capital stock to $30,000, the increase having all been readily 
taken by local capitalists. 


Salem—Klinger & Beck, of the Capital brewery, contem- 
plate enlarging their ice making plant. 


PENNSYLVANIA. 
Christiana—There is talk of starting an ice factory. 


York—The York Ice and Refrigerating Co. has contracted 
with the York Manufacturing Co. for the erection of a 30-ton ice 
making plant. 

SOUTH CAROLINA. 


Greenville—The Piedmont Ice Co.,W. W. Flanders,manager, 
is rebuilding to enlarge the business. Mr. Flanders took charge 
December 1, 1891, for a term of years. 


TENNESSEE. 


Nashville—The Consumers’ Ice, Coal and Cold Storage Co. 
has been incorporated, and completed its organization with 
Bi. Hap Parkers Ve-b Tes. man rete Dornan: Pres.; Edward 
Schoenpflug, Supt., and W. W. Wingel, Sec., to manufacture ice 
and operate a cold storage plant, etc., in East Nashville. A site 
has been purchased and an ice machine ordered from the West- 
ern Ice Machine Co. of Chicago. 

. TEXAS. 


Dallas—The Dallas Ice Factory and Cold Storage Co.will put 
in new machinery to increase the capacity of its ice factory and 
cold storage plant. 

Llano—The Llano Improvement and Furnace Co.has sold to 
H. E. Hedeman and others,of Lampasas, Tex., a piece of ground 
100 140 feet, on which to locate a $15,000 ice plant. The gen- 
tlemen have purchased a to-ton ice machine, which will be 
shipped and set up at once. 


Taylor—Burkett & Murphy, large railroad contractors of 
Palestine, have purchased a 10-ton Hercules ice machine and 
plant complete for this city, to take the place of a Williams 
machine put on last spring, which will now be taken out as 
inadequate, 
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VIRGINIA. 
Staunton—W. Brew wants an ice machine. 


Staunton—Andrew Bowling is reported as having Pepeeecd 
the Staunton ice manufacturing plant, and, with others, will 
change the location of, renovate and operate the same. 


WEST VIRGINIA. 


Huntington—Mr., Shinkle is trying to organize a company to 
put up an ice factory. 





ICY ITEMS. 


——H. W. Brown has purchased the ice business of Peter 
Earll, Leslie, Mich. 

—The North Star Refrigerator Co. has been organized to 
operate at Niles, Mich. 

— Moses Chadburne has purchased the ice business of 
Hussey Bros., Dover, N. H 


—Shares of stock in the Arctic Ice Co., Newport, R. I., 
sold December 20 at $110 per share. 


The Tropical Refrigerator Co., Charleston, S. C., held 
a meeting on January 11, to increase its capital stock to $100,000. 


——The Tidewater Ice Co., which controls the retail ice 
trade of Norfolk, Va., has been incorporated; H. B. Nichols, 
president. 


—The Pueblo (Colo.) Ice and Cold Storage Co. announce 
that they resumed control of the retail delivery of their ice on 
January I. 

—The Lookout Ice Co., Chattanooga, Tenn., shut down 
since October last, resumed operations December 29; capacity, 
forty-five tons. 


—The Tropical Fruit Co., Chicago, has been incorporated; 
capital stock, $25,000; incorporators, F. L. Wallace, A. A. Fox 
and John E. Wood. 


A deal is pending for the sale of three ice machines by 
the Southern Ice Machine Co., Chattanooga, Tenn., to go to 
Peru, South America. 


—The employes of the Great Falls Ice Co., of Washington, 
D. C., will give a ball February 10, when they will dance to the 
music of the Marine band. 


—The McKillop Fruit Co. has been incorporated at Bar- 
stow, Tex.; capital stock, $20,000; by John McKillop, B. H. 
Brant, Frank Nehles and others. 

—George Moss has purchased Mr. Dunton’s interest in 
the ice business of Dunton & Houghton, at Grinnell, Iowa, the 
new firm being Houghton & Moss. 


—William Corah, East Aurora, N. Y., milk and ice dealer, 
mysteriously disappeared December 24. Financial losses create 
the idea that he has become insane. 


—tThe Chicago Tropical Fruit Co. has been incorporated 
at Chicago; capital stock, $5,000; incorporators, F. E. Louas, 
W. H. Holwarz and E. T. Holwarz. 


—The California Fruit Produce Co. has been incorporated 
at San Antonio, Tex., with a capital stock of $15,000; incorpora- 
tors, D. L. and J. T. Riley and F. E. Clarke. 


The Augusta (Ga.) Ice Co. has elected D. Saucken, 
president, and John Saucken, manager. Mr. Haley continues 
as superintendent and engineer at the works. 


—The Hagerstown (Md.) Ice Co., in 1890, paid a dividend 
of 35 per cent, and had a reserve of $2,000. Last year it paid a 
dividend of 4 percent. In 18go it turned out 2,499 tons, and in 
1891, 3,000 tons. 


—The Consumers’ Ice Co., of Covington, Ky., has re- 
elected all its old directors and increased its capital stock drom 
$50,000 to $100,000. It made 13 per cent on its capital stock and 
declared a dividend of 6 per cent. 


The Gorrie Ice Co., Savannah, Ga., announces the fol- 
lowing scale of prices, taking effect January 1: For 100 pounds 
twenty-five cents, 50 pounds fifteen cents, 25 pounds eight cents, 
and under 25 pcunds at the rate of forty cents a hundred. 


—tThe stockholders of the Nashville (Tenn.) ice factory 
have elected the following officers and directors for the ensuing 
year: Allen G. Hall, president; R. H. Gordon, vice-president ; 
E. B. Criddle, secretary and treasurer and general manager. 


—tThe stockholders of the New Decatur (Ala.) Ice Co., 
January 9g, elected directors, who elected L. M. Falk, president; 
F. M. Howard, secretary; W. W. Littlejohn, treasurer, and J. 
E. McBride, manager. A dividend of 8 per cent was declared. 


—tThe Colorado Ice and Cold Storage Co., Denver, on 
January 12 elected a new board of directors, who organized by 
electing F. K. Sauers, president; Charles Wheeler, vice-presi- 
dent ; R. W. Woodbury, treasurer, W. H. Wallace, secretary. 

——P. J. Neagle, having sold his stock in the Elmira Ice 
Co., Elmira, N. Y., has become superintendent of the Crystal 
Ice Co. (Philip Weyer, proprietor), same city. Sylvester Moss, 
late of the Crystal Ice Co., will go into business on his own ac- 
count. 

—At the annual meeting of the Consumers’ Ice Co., of 
Burlington, Mass., held January 12, a new board of directors 
was elected, who chose the following officers: President, H. R, 
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Conger: secretary, C. J. Ferguson; treasurer and manager, A. 
O. Ferguson. 

—Twin City Ice Co. and Bey Ice Co., of Rock 

Island and Moline, Ill., have consolidated as the Twin City Ice 
Co., with Nels Pierce, Moline, president; Henry Ehrhorn, Rock 
Island, treasurer, and Henry Hannecke, Moline, secretary. The 
capital stock was increased to $12,000. 
At the last meeting of the stockholders of the Glenwood 
Ice Co., Galesburg, Ill., the capital stock was increased from 
$30,000 to $75,000, and it was voted to buy out the Galesburg 
Cold Storage Co. and the Consumers’ Ice Co. This step gives 
the Glenwood Ice Co. control of the ice trade of Peoria. 


—tThe president of the new Western Ice Co. of Hastings, 
Neb., says that for next year the price to large consumers will not 
be reduced, but to privatefamilies the price will be made fifty 
cents per 100 pounds. Heretofore the price has been to small con- 
sumers all the way from sixty toeighty-five cents per roo pounds. 
The company have built a lake near Ayr of about twenty acres 
in extent, and have erected a large ice house. 


The success of the artesian well sunk by the Central 
Ice Co. for the Mobile brewery has demonstrated the practica- 
bility of the artesian well system as a water supply in Mobile. 
The flow of the well is equivalent to about 500,000 gallons daily, 
and the water comes out with a pressure sufficient to force it to 
a height of forty or fifty feet. This well is to be followed by a 
second for the Mobile Ice Co., and probably others. 


—At a meeting of the board of directors of the Chicago 
Board of Trade early in the month, the following warehouses 
were made regular: Baldwin packing house and Baldwin ware- 
house, with Chicago Packing and Provision Co. as lessee; Chi- 
cago Cold Storage and Warehouse Co.’s warehouse, C. Healy & 
Co.’s packing house, formerly known as Moran & Healy’s pack- 
ing house, with James T. Healy, known as Healy & Co., lessee. 








THE FIRE RECORD. 


——wW. S. Head’s ice house at Latrobe, Pa., was burned 
January 12. 
Sidney Smith’s ice house, Libertytown, Ind.,was burned 
December 20. 

—Saul & Geib’s ice house near Fourteenth street and 
Perkiomen avenue, Reading, Pa., was burned January 1; loss, 
$1,000. 








The ice house of the Carling Brewing and Malting Co., 
London, Ont., Canada, was burned December 22; cause, incen- 
diary; insured. 

—A large ice house at Dudley, Mass., owned by Geo. A. 
Griggs, Abington, Conn., capacity 10,000 tons, was burned 
December 19; loss, $500. 

Four ice houses at Silver Lake, Johnston township, 
belonging to the Pocasset Ice Co., of Providence, R. I., were 
burned January 14; loss $4,000; cause, incendiary. 

Wm. Clark & Co.’s cold storage and pork packing house, 
513 Front street, San Francisco, was burned December 25 ; 
loss, $30,000; cause, supposed, fire from smoke house. 

The ice machinery house of the Chas. Theis brewery, 
Thirty-second and Master streets, Philadelphia, was damaged 
by fire and water to the extent of $5,000 on January 5; insured; 
cause unknown. 











Tue Illinois Metallic Packing Co. make a specialty of an 
ammonia rod packing which they call ‘‘ Fuel Saving, Anti-fric- 
tion Metallic Packing,” designed both to resist wear and to over- 
come the difficulty experienced in rod packing; that is, to pre- 
vent leakage of ammonia, which is not only expensive but annoy- 
ing. Itconsists of a series of rings of anti-friction metal, of 
different diameters, alternating, the rings of lesser diame- 
ter fitting snugly to the piston rod, and the large ones 
to the stuffing box, the pressure of the glands forcing, 
in consequence of their form, the rings into close contact 
with each other and also with the surfaces they bear 
against, making a tight joint with a minimum of bearing sur- 
face. They are easily placed, and are guaranteed to last for 
years; and are sent on thirty days’ trial to responsible firms. 


Tue Sulzer-Vogt Machine Co., Louisville, builders of ice 
and refrigerating machinery,have just issued a new catalogue of 
their machinery, which contains not only descriptions of their 
machinery, but also drawings of floor plans for actual installa- 
tions, which are useful by way of suggestion to intending build- 
ers. We notice, by the way, that some trade papers restrict 
their production of machines to three to six ton plants. This,of 
course, is a grave error,as the company is prepared to build and 
install plants of any size desired, either for ice making or for 
refrigerating purposes. Their catalogue will be mailed on 
application. 
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ICE IN MAINE. 


A SHORT HISTORY OF THE ICE INDUSTRY IN MAINE—THE MEN 
WHO HAVE MADE THE TRADE AND HOW THEY DID IT— 
STATISTICS OF THE ANNUAL PRODUCTION. 


By C. L. BALLARD. 


L. BALLARD, of Farming- 
dale, Me., paymaster of the 
Knickerbocker Ice Co., has 
prepared an interesting arti- 
cle on ‘‘Maine’s Ice Indus- 
try,” which will be published 

in the next annual report of 

Hon. S. W. Matthews, com- 

missioner of labor statistics 

for the state of Maine, as fol- 
lows: 


‘‘Years previous to the 





opening up of this industry in 
Maine the consumption of ice was small. Cities south 
obtained their supply at home when possible. Open 
The first 
authoritative account of ice being shipped from Maine 


winter, Boston was looked to for a supply. 


as an article of merchandise was previous to 1826, on 
board the brig Orion, of Gardiner. This vessel came up 
the Kennebec late in the fall. She was frozen in near 
Dearboan’s wharf, Pittston, opposite Gardiner village. 
This vessel was loaded with floating ice during the 
spring, sailing for Baltimore at the opening of naviga- 
tion. On arrival this cargo was sold for $700, ice and 
freight. 

‘‘It is said several cargoes were thus put on the mar- 
ket years previous to any attempt at housing for summer 
In 1826, Mr. Rufus K. Page, in company 
with Mr. Gatchell, of Hallowell, erected a building of 
This 
house they filled during that winter, employing ship car- 


shipment. 
1,500 tons capacity on Trott’s Point in Gardiner. 
penters and their tools mostly. During the summer it 
was loaded in vessels on account of the Tudors, of Bos- 
ton, who consigned it to all ports of the West Indies, 
and southern ports. The speculation did not prove 
profitable to the owners, and they abandoned the busi- 
ness. 

‘“‘In 1831 the Tudor Ice Co., of Boston, filled this 
same building, also erecting one on ‘ Long Wharf,’ Gar- 
diner, which was then just where Gardiner bridge now 
stands. Some 3,000 tons were stored. No other attempt 
at housing is reported until 1848 and 1849,when the crop 
failed in part in the South and Boston. The Kennebec 
showed quite a business winter. The Tudors again op- 
Mr. W. Dr. C. W. Whitmore 
and Charles A. White, of Gardiner, cut and housed two 
lots, 2,000 tons at South Gardiner and 2,000 in Pittston. 


erated. A. Lawrence, 


Another house was filled at Pittston and one at Bowman’s 


point, Farmingdale and at Hallowell. Fully 10,000 
tons were cut that year. 

‘‘Mr. Lawrence states it was up-hill work. He con- 
structed a plow with one cutting tooth with guides of 
iron, which was a great advantage. The plow was used 
in making lines across the field, then with ship saws 
cakes were sawed about 2X4 feet. These were hoisted 
into the ice house by oxen. 

‘‘The following summer twenty-five men were em- 


ployed loading. Fifty tons was considered a good day’s 
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work, Six inches of 
sawdust were put on the bottom, top and sides of each 
cargo. Consignments were made to New Bedford, New 
York, Wilmington, Del., and Baltimore. Both lots were 
sold for $2.50, f. o. b. Even at this price the profits 
were small. From 1841 to 1860 during mild weather the 
harvesting showed again. New men, eager for a specu- 
lative dollar entered into the business, and each must 


The largest cargo was 300 tons. 


receive some credit in introducing new ideas and tools. 

‘¢ The crop failing, south, in 1860, the Kennebec was 
Mr. James S. Cheesman, a 
New York retailer and Hudson river ice man,came to the 
Kennebec. 
self, and the following year commenced very extensive 
operations. From 1861 to 1865 he flourished wonder- 
fully, his Farmingdale houses being visited from all parts. 


again the scene of activity. 


He immediately commenced stacking him- 


The capacity was increased to over 40,000 tons, steam 
was introduced for hoisting, and new and improved end- 
less chains and ice tools. It is said he received as high 
as $12 a ton from our government for several cargoes 
of ice. Hereceived much credit as the founder of Maine’s 
ice industry. Mr. Cheesman lost his hold on the trade 
about 1867,and in 1868 sold his entire Farmingdale plant 
to the Knickerbocker Ice Co., of Philadelphia, and his 
Pittston houses to the same firm in 1872. 

‘* About this time Charles Russell & Co., the Great 
Falls, Independence and Cochrane & Oler Cos. located 
Dr. D. W. Clark, of Portland,commenced 
operations on Sebago lake, sailing to Portland, thence by 
vessels south. But afew years later the Carltons and 
Rockport Ice Co., of Rockport, organized, and later Mr. 
H. M. Pierce, of Belfast. The Morse Ice Co., of Bath, 
commenced business previous to 1890, which company 
now assumes the second position in amount handled;the 
Knickerbocker, of Philadelphia, exceed all others in quan- 
tity, yearly. Captain A. Rich, of Farmingdale, entered 
the business early in the seventies, also the Haynes & 
DeWitt Ice Co., of Augusta. 

‘«On the Penobscot the first housing for shipment 
below the dam was during the years 1879-80. 
Rollins and A. D. Sargent, and E. & I. Ky Stem 
son were among the first individuals. Corporations 
formed later,and to-day many large companies are doing 
business. 

‘The following figures are presented covering the 
harvests for ten years: 


on the river. 


Messrs. 


o 5 © cv 

a5 38 £8 5 6B BS 

O-5 O-m +m og ° Se 
Years S04 A 4 Om OF eae 
TOOL east 690,000 81,000 20,000 180, 000 971,0CO 
TSO2 ater 927,000 146,000 39,000 247,400 1,359,400 
rtste eae 931,900 112,000 22,700 297,900 1,364,500 
TL SOd teres g21,800 58,500 10,000 197,700 1,188,000 
TEBE. ua 958,000 104,500 8,000 418,go00 1,490, 400 
1886... e505 638,000 176,000 20,600 633,800 1,468,400 
LOOT: c.ciere 793,000 151,000 50,000 317,100 1,311,100 
TGs ce-0's 837,000 200,000 g,500 309,550 1,456,050 
TOO. oa <5 845,000 279,000 10,000 395,600 1,529,600 
1890... I, 41,200 506, 300 42,300 1,102,600 = 3,092,400 


Tue decision in the Counselman case—that neither 
the railroad company giving nor the shipper receiving a 
cut rate can be compelled to testify and thus incriminate 
themselves—practically wipes out the inter-state com- 
merce law, since, of course, it is practically impossible 
to secure outside testimony sufficient to insure a con- 
viction on an indictment for violation of the law. 
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While the mild weather of December and the first 
few days of January, felt through the West and North- 
west, and the freshet which removed the ice that about 
the middle of December formed in the Maine rivers, gave 
rise to a reasonable apprehension that there might be a 
scarcity of ice and a short crop, the weather which the 
country has experienced since about the 5th of Jan- 


uary up to 
all cause for now every rea- 
son to believe that the crop will be not only large but 
excellent in quality. In the West cold weather began 
about January 2, followed by a Manitoba type of 
‘‘zephyr” which swept over the country, beginning on 
the roth, and increasing in severity until the 2oth, 
and brought with it a lower temperature to some locali- 


this writing, January 25, has removed 
alarm; and there is 


ties than has been felt in those sections for several 
years. The night of the 18th was the coldest of the 
month. At St. Paul the mercury fell to 25° below 
zero, and at 7 a. M. on the 19th stood at —27°, with 
one exception the lowest point reached since January 
21, 1888, when the thermometer registered --41°. This 
extraordinary cold was felt not only in Minnesota and 
Dakota but all over the country west of the Alleghenies, 
from the lakes to the gulf. At Kansas City on the roth 
the register was as low as —25°. At Guthrie, O. T., on 
the 18th, —4° was recorded, the lowest temperature ever 
known in the territory, six inches of snow falling. At 
Ala., the first snow 1888, heavy 
enough to make good sleighing, fell on the 18th. At 
Austin, Tex., on the 18th, 20° was recorded, with a stiff 
norther blowing and the mercury falling. 


Florence, since 


As early as the 
14th the Mississippi river at St. Louis was frozen over, 
the first time in four years. On the 20th New Orleans 
had a heavy snow and sleet storm, and the coldest 
weather in many years was reported from all that por- 
tion of the South, this particular cold snap having previ- 
ously (about January 12 and 13) been preceded by excep- 
tionally heavy snow and cold weather all through the 
south—in Texas the severest known in fifteen years. 

It was not, however, until the rgth and 2oth that the 
cold wave in its severity reached and passed the Alle- 
ghenies. On the 16th, the Penobscot,—which was first 
closed to navigation December 16 and was afterward 
opened partly by mild weather and partly by design of 
the ice men, so that boats continued their trips from 
Bangor to Boston—was again frozen over and closed 
to vessels by clear, clean and smooth ice. At New York 
the first ice of the season appeared in the lower bay at 
Staten Island on the 19th, which was thin and floating. 
Navigation on the Hudson closed on Sunday night, Jan- 
uary 17. 
trip of the season on Christmas, and the first trip of the 
1891 season was made February 23. 

Thus it will be seen that every part of the nation 


In 1890 the Ramsdell line made the last 


north of the Ohio river (and also some territory south of 
that stream), from Maine to the Sierras, has had at least 
two weeks, and generally more, of ice making weather, 
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during most of which time ice from eight to eighteen 
inches has been made, with ample time for a full harvest 
by wide-awake men. 

And what is more, the crop has been well harvested. 
Without waiting for colder weather or thicker ice, deal- 
ers and heavy consumers, such as the packers, brewers 
and cold storage men, particularly in the West, were 
generally prepared to take advantage of the first crop fit 
to pack, and went at the harvest with allhaste. In cities 
like Kansas City and St. Joseph, etc., where ice better 
than six inches is rare, every available man and team 
was hired to hasten the pack of ice from eight to twelve 
inches in thickness; and generally throughout the coun- 
try the same haste to make sure of a crop excellent in 
quality and of good thickness was exhibited; and during 
the two weeks ending January 23 heavy stocks were 
harvested at or near nearly every city of any size or im- 
portance in the entire West and Northwest and northern 
section of the Southwest. 


«*Old Lee,” our special correspondent from Grand 
Rapids, Mich., January 23, says: ‘‘The continued cold 
weather for the past three weeks has made but little ice 
in this section, The fall of snow has kept ice from 
making to any extent. Some six to seven inches of in- 
ferior ice is being taken from ponds. 
about five inches thick. A few more days of cold 
weather, however, will give us good ice. From the 
present outlook, we will have a big harvest. South 
Grand Rapids Ice and Coal Co. has just changed hands. 
A. B. Knowlson, J. M. Barnett and Joseph Horner have 
absorbed all the stock of this company’s except some 
few scattering shares. 


Lake ice is now 


These parties are wide-awake, 
hustling business men, with broad business principles. 
They will no doubt enjoy a large, lucrative business, as 
they have every facility for handling ice at minimum 
A new copartnership has just been formed be- 
tween James Grant and C. C. Follmer. 
will be known as the Grant Ice Co. 


cost. 
This company 
They have ob- 
tained a valuable ice privilege at Reed’s lake,about three 
miles from the city, and are erecting three large ice 
houses, with all modern improvements. Magoon & 
Kimble Co., Muskegon, Mich., are erecting a first-class 
ice house at Mona lake; capacity, about 4,000 tons.” 


In Maine and on the Hudson the ice dealers of both 
sections are (January 25) still waiting for the ice to reach 
the desired thickness, with every detail ready to house 
the crop rapidly. At this time last year a large part of 
the harvest had been made, and therefore the dealers 
this season have been watching the weather anxiously. 
The cold snap of January 18 to 20 has, however, re- 
moved anxiety in great part; and while the cut has, in the 
main, yet to be made, there is little reason to doubt that 
it will be made and a full crop housed in both sections, 
the weather being very favorable in both states. 


In our news notes we cannot, of course,undertake to 
even outline the size and character of the crop gathered 
at the hundreds of places from which we have received 
advices; but will note only the larger centers. It may 
be said, however, that the reports are practically unani- 
mous in the statement that a full crop has been gathered 


in under the most favorable auspices. 


122 ICE .. AND Gy REFRIGERATION. 


NATURAL ICE NEWS. 


——Dayton, Ohio, ice men put up 6-inch ice. 

——Boskopp Bros. have built a new house at Mt. Clemens, 
Mich. 

— The C. & A. R. R. has built a large ice house at Bloom- 
ington, III. : 

——Webster & Son are putting up a new house at Lime 
lake, N. Y. 

——J. P. Sullivan, of Buffalo, has built a new house at Con- 
Sord, N.Y 
The C. & N. W. Railroad Co. have put up 10,000 tons at 
Clinton, Iowa. 

——Ottawa, Kan., has harvested its own ice for the first time 
in three years. 

——In Missouri considerable ice was put up, some of it as 
thick as eight inches. 

——In quite a number of Virginia and Kentucky towns a 
fair crop of thin ice was put up. 

——Wm. Green & Son propose to fill ten large houses at 
Holly, Mich. This is new territory. 

The Russell Lake Ice Co. and Mr. Wilcox have consoli- 
dated their business at Great Bend, Kan. 

——A new house has been erected at Dr. Cropp’s ranch, 
Walla Walla, Wash., and 500 tons stored. 

—H. F. Johnson & Co., Pendleton, Ore., have built an ice 
house and will go into the retail business this season. 

—tThe Union Ice Co., of Denver, has been incorporated 
by F. C. Timsor, D. D. Lake and others; capital, $25,000. 

John Peterson is building an ice house at Monmouth, 
Ill. The ice for Monmouth is cut on the Mississippi river, 

—Up to Poe 11 no ice had been cut in Canada, but a 
week later the harvest was in full blast on the St. Lawrence. 

—The Ontario & Western R. R. Co. willerect a house at 
Oneida,N.Y., to furnish ice to milk patrons and to ice milk trains, 

—The Rockford Ice Co., Rockford, Ill., capital, $20,000, 
has been incorporated by Frank J. Leonard, L. H. Billings and 
Howard W. Hull. 

—The Kenton, Ohio, ice dealers put up 20,000 tons of 6- 
inch ice, while the Cold Storage Co. and butchers laid in a full 
supply of about the same thickness. 

——Reports from Nebraska along the line of the Missouri 
Pacific state that a good crop of ice bas been harvested at an 
average thickness of twelve inches. 

A large cut of 3-inch ice was made on the ponds in 
the suburbs of Baltimore; quality, fairly good. Several other 
Maryland towns cut 2% to 5-1nch ice. 

——The Jacques Center Lake Ice Co., of Warsaw, Ind., 
has been incorporated by Oliver P. Jacques, Thos. Wood, An- 
drew G. Wood and others; capital, $20,000. 

——An immense amount of ice was cut on the Mississippi at 
Quincy, Ill., which the ‘‘Q” road made every preparation to 
handle, About 1,000 men and 200 teams were employed. 

——At the lakes near Atchison, Kan., some of which have 

not yielded ice for three years, 1,000 men were at work January 
14 cutting 8-inch ice for the Kansas City packing houses. 
Moline dealers, who formerly have had a big trade at 
St. Louis and Quincy, anticipate that the crop harvested at 
home in those cities will cut into that part of their trade next 
summer. 

_ ——The Independent Ice Co., of Indianapolis, at Lake 
Cicott, near Logansport, put up 5,000 tons of ice for the Pan 
Handle Railroad Co., and 3,000 tons for themselves. They used 
steam elevators. The ice was at least seven inches thick. 

——The Santa Fe road has enlarged its ice house at New- 
ton, Kan., making it the largest on the system between Chicago 
and Los Angeles. The harvest was made by steam, 500 men 
being employed, working day and night, by electric light. 

——In southern Pennsylvania, South Bethlehem and West- 
chester, the houses were filled, with 4 and 5-inch ice. At 
Erie the ice and fish dealers began cutting on the 12th, the ice 
being very clear and solid, but only six inches thick. Large 
quantities were cut there also for Pittsburgh and intermediate 
towns. At York 6-inch ice was cut. 

















The crop in New Hampshire was not harvested by the 
15th nor cutting begun to any great extent, but the prospects 
were good. The size of the cut will depend somewhat on the 
freight rate from the fields to Boston,which last year was $1 per 
ton, One train load from Wolfborough Junction to the Drivers’ 
Union was shipped on the 10th, however, and another on thertth. 


‘The National Ice Co. has been organized at San Fran- 
cisco, to deal in ice. The company proposes to compete with 
the Union Ice Co. of the same city for the ice trade of the coast 
and will supply their customers With either natural or manu. 
factured ice. C. A. Buck is president, and W. Jungbluth, sec- 
retary, the company’s headquarters being at San Francisco. 

-On January 12 there was 5%-inch ice on Sugar and 
Bean lakes, which supply Kansas City with natural ice, and the 
week or ten days following made the ice still better, reaching 
twelve inches at least, the weather having been exceptionally 
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cold. Six-inch ice in that section is the best that is usually cut. 
The harvest was, therefore, an extraordinarily good one, and an 
exceptionally large cut was made. 

——At St. Joseph, Mo., beginning on the 15th, wagons, sleds, 
ambulances and conveyances of all descriptions were pressed 
into service, and immense quantities of ice was hauled from the 
river and from private ice ponds adjacent to the city by the ice 
dealers, while the proprietors of the breweries,the railroad com- 
panies and many private parties were also busily at work plage 
their ice houses. The ice was about eight inches thick, firm an 
of a good quality. 

——Ice cutting on the water reservoirs at Omaha began 
January to, of ice ten to fourteen inches thick. The Kimball 
Ice Co. had a force of about forty-five men on the reservoirs. 
The Crystal Ice Co. had 150 men at work on the lake, while the 
Swift, Hammond and other companies made a large cut. Some 
of the dealers cut from the river. Ice cutting below the mouth 
of the North Omaha sewer is forbidden. The harvest is said to 
have been the quickest on record. 

—All through Nebraska the minor towns and villages 
report an ample harvest of ice, for the coming season’s use, at 
least. At South Omaha the crop was a good one, and all the packers 
secured their required supply from 104 to 13 inches thick. 
Swift & Co., who also cut Cudahy’s supplies, have a large tract 
of low land so arranged that it can be flooded just as desired. 
As soon as one crop has been removed the flood gates are opened 
and fresh water is allowed to runin. It soon freezes and in this 
way, during cold weather, an endless supply is always on hand. 
During a warm season these two packing houses use hundreds 
of tons of ice daily, in addition to keeping their refrigerating 
machines for freezing in operation. The ammonia process is 
used for the cooling rooms, while the ice is stored to cool their 
dressed meat cars. 

At Indianapolis, beginning on the 18th, the citizens of 
that city for a week witnessed a sight they have not before seen 
in four years—wagons loaded with clear blocks of ice wending 
their way toward the brewery ice cellars. Every team availa- 
ble in the city and the surrounding country had employment, 
and hundreds more could have been given work. There wasno 
ossible excuse for idleness either among men, for the various 
ocal ice men were ready and willing to give employment to all 
who asked for it. The breweries got their ice from ponds just 
northwest of the city,which were filled by waters from the canal. 
The great ice houses along the canal bank and at Broad Ripple 
are filled with ice and packed as tightly as possible. There was 
no waiting for a colder snap,as the ice men simply gorged them- 
selves at this first opportunity for five years. At Lake Maxin- 
kuckee ice was cut from twelve to fourteen inches thick,and re- 
oe say itis as clear ascrystal. At Warsaw and at Turkey 
ake immense quantities were cut. At both these places the 
railroad companies running through have large storehouses. 

——The cut in Wisconsin has been uniformly good, and the 
crop harvested very large, some of the ice being twenty-two 
inches. Cutting at Racine began on the 6th, but the quality was 
poor compared with that cut later in the month. In the imme- 
diate neighborhood of Milwaukee cutting began on the 12th, 
with ro-inch ice, the Wisconsin Lakes Co. having 500 men at 
work, the first cutting being for cold storage purposes. The 
Sudmeister Ice Co., of Chicago, will fill four new houses at Me- 
nasha, with 12-inch ice. At Palmyra cutting for local and 
Chicago consumption began on the gth, the ice (10-inch) being, 
however, of inferior quality. The Superior Co. cut 18-inch 
ice. From the preparations made it would look as though 
the ice harvest from Chequamegon bay would exceed that of 
last year. The Lake Superior Crystal Ice Co. will harvest 4,000 
tons; the Chequamegon Ice Co. have placed their harvest at 
30,000 tons; Sargent & Co. at 7,000 tons. At Oshkosh, M. A. 
Searl, on the roth, finished a new house. The ice on Winnebago 
lake, where two years ago twenty firms shipping to Chicago, 
St. Louis and Cleveland got their harvest, was thirteen 
inches on the 11th, It is doubtful if the cut this year equals that 
of two years ago, however, many of the dealers being able to get 
their supplies nearer home. 

——All through northern and central Illinois the harvest 
has been large and very fine. Ice cutting began with g-inch ice, 
but the bulk of the crop was of ice from twelve to fifteen inches 
in thickness. At Springfield, for the first time in three years, 
ice cutting began on the 11th, roo men being at work on Sanga- 
mon river. The Huse-Loomis Ice Co. began work at Alton on the 
10th with ice at six inches. At Pekin and Peoria cutting began 
on the rath; at Ottawa on the 14th, cutting both for Ottawa and 
Streator, 15-inch ice being harvested. At Bloomington small 
consumers began cutting at Brewers’ pond on the 12th, with ice 
at five to six inches. The local paper said that day: ‘It is un- 
derstood that not a great deal of natural ice will be put up in 
this city this winter, except by persons who have small ice 
houses, which they desire to fill, except in case the weather con- 
tinues cold, in which event one dealer said he might cut and 
store quite a fama of ice for sale here next summer.” At 
Yorkville the large houses there, owned by a Chicago company, 
were filled for the first time in three or four years. At Rockford 
cutting began on the 12th, with prospects good for a large crop. 
At Elgin, cutting began a week later by the dealers, but the 
brewery and cold storage men began on the 12th. At Moline 
cutting did not begin until about the zoth. Pekin is cutting also 
for the southern trade. 
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Wevappend below the most important new patents, 
relating to the ice, ice making, refrigerating, cold storage 
and kindred trades that have been issued from the patent 
office during the past month, reported expressly for 
IcE AND REFRIGERATION. 

MACHINE FOR PACKING ICE. 


Samuel Kaye, Yazoo City, Miss. 
Serial No. 373,053. Patented January 5, 1892. 


No. 466755. 
1890. 
model.) 
Claim.—1. In an ice packing machine, a vibrating 

platform and sack holders, in combination with tamping 

bars adapted to enter the sack and to work out of the 
sawdust by the action of the platform. 

2. Inanice packing machine, a vibrating platform 
provided with sack holding devices, substantially as de- 
scribed, in combination with tamping bars having pawl- 
and-rachet mechanism, whereby the sawdust is packed 
by the weight of the bars, as and for the purpose de- 
scribed. 


Filed November 29, 
(No 











3. In an ice packing machine, the combination of a 
vibrating platform provided with sack holders, tamp- 
ing bars having pawl-and-ratchet mechanism, guides for 
said bars, and a counterbalancing weight for the plat- 
form, as and for the purpose described. 


REFRIGERATOR CAR. 


Martin S. Millard, Kansas City, Mo. Filed Septem- 
Serial No. 405,335. Patented January 12, 1892. 


No. 466,794. 
ber 10, 1891. 
(No model.) 


Claim.—1. In a refrigerator, the combination of a 
tank adapted to contain a refrigerant, water pipes ar- 


Pees mAN Dos REFRIGERATION... 123 


ranged within and communicating with the interior 
thereof, air pipes arranged within and communicating 
with the air outside of the tank, and valves for permit- 
ting passage of air in one direction through the air pipes, 
substantially as shown and described. 





2. In a refrigerator, the combination of a tank 
adapted to contain a refrigerant, water pipes arranged 
in said tank and communicating with the interior there- 
of, valve boxes receiving the upper ends of the water 
pipes, air pipes extending from said valve boxes through 
the tank near its lower end, pipes connecting the valve 
boxes with the surrounding air, and valves arranged in 
the valve boxes, substantially as shown and described, 
for the purpose specified. 


A company has been organized at Philadelphia, of 
which Frank McKeone, of the firm of McKeone Bros., is 
a prominent member, who will apply for a franchise for 
laying pipes for a pipe line refrigerating plant, similar 
in design and purposes to the pipe line plants now in 
operation in St. Louis and Denver, with which our readers 
are familiar. Mr. McKeone expects to have the plant in 
operation by May tr. 


WANTED AND FOR SALE ADVERTISEMENTS. 


[The charge for advertisements in this column ts $3 each insertion for seventy 
words or less, and twenty-five cents for each additional fourteen words. No adver- 
tisements will be inserted unless accompanied by the necessary cash. Parttes 
answering these advertisements must write to the addresses given, as the Publishers 
decline to furnish any information concerning them.| 





Condenser for Sale. 
For sale, a submerged condenser used only one season, consisting of 
8,500 feet of one-inch pipe. Will be sold at a bargain. DiamonpD ICE Com- 
PANY, Wilmington, Delaware. 














For Sale at a Bargain. 

A new 15-ton ice or refrigerating plant, consisting of one 14x30 Corliss 

engine, and one 12x24 ammonia compressor; 10,000-1b. fly wheel and founda- 
tion plates. Address FRANK TOoOoMEY, 131 N. 3d st., Philadelphia, Pa. 





Draughtsman Wanted. 


A mechanical draughtsman for refrigerating and ice machine work. 
Must have practical knowledge and experience in laying out pipe work. 
Address “‘C. B. R.,”’ care ICE AND REFRIGERATION, 177 La Salle st., Chicago. 


Practical Cold Storage Man Wanted. 


To take charge of a 50-ton cold storage plant. Must understand the 
business thoroughly, and furnish good references. Will pay the right man 
a good salary. Address “STORAGE,” care ICE AND REFRIGERATION, 177 La 
Salle st., Chicago. 


Ice Machine Supply Business for Sale. 

A well established ice machine supply business, with a large corres- 

pondence paying handsomely, will be sold cheap. Small capital required. 

Must go south on account of health. Address ‘‘Suppiy,” care ICE AND 
REFRIGERATION, 177 La Salle st., Chicago. 








Situation as Engineer. 


A thorough practical engineer, now in charge of a 100-ton ice making 
plaut, would like to make achange. Can give the very best references. 
Would prefer to go south of the Ohio and east of the Mississippi rivers. 
Address “A. Z.,” care ICE AND REFRIGERATION, 177 La Salle st., Chicago. 


Construction of Cold Storage Plants. 


My articles in this magazine having drawn applications from parties 
about the country for erecting cold storage plants for them, upom my sys- 
tem, as outlined in August number of this magazine, I have disposed of my 
plant and arranged to meet this demand by contracting to construct such 
plants, affording demand of temperatures and drier air than any other ice 
system can give. Correspondence solicited. D. B. BememMrr, Omaha. 


NOW IS THE TIME 


BONNELL’S NUBIAN IRON ENAMEL 


RUDI LNG IRUNG ENUM EL O04: tens ig ancasc-susumn te 


To repair and fix up coils, tanks, 
etc., for hot weather. For such 
work nothing protects as well as 


77 Warren St., 
NEW YORK. 


WRITE FOR PRICES 
AND PARTICULARS 


Cheapest and best coating ever made. 
In use for thirteen years with con- 
stantly increasing demand. 


CRAGIN, ILL. 
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ENGINEEKS AND CONTRACTORS FOR 














Hot Water and Steam Heating = + 


: L&R. Binder te ° 5 | 5 

. X 

‘ec NAN) t >: \| 
2 AFTER Pecerwnen|| Op ent ating 
4 and pariheeat Alill fi 17, . a; 
“3 binder for Ice AND }AM : lay 

2 | REFRIGERATION | a 

. six months. ° ALSO ALL KINDS OF PIPING FOR 





p= BREWERIES 
WATER, STEAM AND GAS. 


dave Our Mone 06 © Reirigération Greenhouse Heating * Steam Laundry Work 


FOR On BERERE Nee 


EACH VOLUME IS FULLY INDEXED AND MAKES A 
VALUABLE WORK OF REFERENCE. 


DAMPER REGULATORS, FEED WATER HEATERS, 
AND ALL KINDS OF ENGINEERS’ SUPPLIES. 


Binders holding six copies (one volume), 
$1.00 each, post-paid. 
S2 and 9S4 Andrews Street, 


® ROCHESTER, N.Y. 


GRAPHITE PIPE JOINT ‘THE Oey Ce 
pees GRD AS is 


INSTEAD OF RED LEAD. 


avpress H. S. RICH & CO., pusiisuers, 


177 La Salle Street, CHICAGO. 





























Senee inne JOS. DIXON GRUCIBLE CO. 
BETTER. JERSEY CITY, N. J. 







AUG. OHLSEN. JOS. MECKLER. 


QUEEN CITY 


Omnibus and Wagon 


MFG. CO. 
Builders of all Kinds of Vehicles. 


Cor. Charles and Plum Sts., 
CINCINNATI, O. 





A NEW AND ORIGINAL INVENTION. 
Unsurpassed for Efficiency, Strength, Durability and Economy. 


Investigation will establish its superiority over ev ery other known pipe- 
joint, particularly for Ice and Refrigerating Plants using ammonia. 
For further information, testimonials, prices, etc., address 


© ENOCH LAWSON, 


229 FULTON STREET, 
SAN FRANCISCO, CAL 





























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































"GEO. WOOLFORD. 


In sending for estimates, state if measure- FOR IGE FACTORIES, 
ments are inside or outside, and thickness GOLD STORAGE HOUSES 
ia i ohio RAILROADS, PACKERS, 

a CHEMICAL WORKS, ETC, 


2240, 2242 and 2244 North 9th Street, PHILADELPHIA, 


of wood desired 
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NG MARITZEN, a) 
10: neineer and Ayrehiteet 


COLD STORAGE HOUSES, 
ICE FACTORIES, 
ICE-HOUSES: 
BREWERIES, MALT HOUSES, 





WILL FURNISH ON SHORT NOTICE 








Ms ALL PLANS, SPECIFICATIONS AND om GRAIN ELEVATORS, 
ESTIMATES FOR COMPLETE WAREHOUSES, 
DISTILLERIES, 





ENGINE AND BOILER HOUSES, 
ETC., OR ANY OF THEIR SPECIAL PARTS. 





ROKR 





And also for Remodeling and Improvements in Old Buildings, Etc. 





ROOMS 40, 42, 44, 46, 48, No. 177 LA SALLE STREET, 


BEST OF REFERENCES FURNISHED AND & Se CoE ee 


| “—— Chicago, Il. 


SUS SSSR TERRES RSET R ESSER SSS EERE TSR EEE CREE RRC CRETE R REESE ES CRESS EEE OE 


SSD SONGS ee 


AMMONIA RECORDERS 


For Recording “‘Head"’ and “Back’’ Pressures. 


TST SRT STRUT ENLISTS ESTE TT TEREST IER 


oy 7 tLe MAN FG. co. 


Endorsed and 
Recommended 


De La Vergne 
Refrigerating 
Machine Co. 


As being indispensable 
in enabling the owner 
of an ice plant to keep 
the same in hand, and 
giving him thorough 
control over it. 


I REFER 


To the following patrons: 



















































































































































































































































































































































Lion Brewery .....-- New York 
Jacob Ruppert .....- New York 
A, Hupfel’s Son... New York 


Consumers’ Bg. Co. Ltd., New York 
Long Island Brewery. . . Brooklyn 
J, & P.Balta Brg. Co., Philadelphia 
Wm. J. Lemp....... St. Louis 
Win. Peter Bg. Co., Weehawken,N.J, 
Diamond Ice Co. Wilmington, Del. 
Fred Miller Brg. Co. . . Milwaukee 
Bartholomay Brg. Go...... Rochester, N. Y. 
Hast St. Louis Ice & Cold Stor. Co. , St. Louis, Mo. 


ETC. ETC. 


[a 
rT] Cl 
















































































Address Sole Manufacturer, 


JARVIS B, EDSON * 


87 Liberty St., 


NEW YORK CITY. 


Acknowledged to be the Best, as attested by Hundreds of Letters 


from parties having them in use, on file in our office. 


CATALOGUES FREE ON APPLICATION. 


ICE AND. 


DIRECTORY OF 


Ice Factories, Ice Dealers 


NORTHWEST COLD 

Wm. McGuUIRE, 

C. H. Prescort, Pres. 
Wn. McGuire, Mgr. 


STANDARD ICE CO. 


THE PICTET ICE WORKS, 


Manufacturers of Artificial Ice from Filtered 
and Double Distilled Lake Erie Water. 
Capacity, 30 tons per day. 

20, 22 & 24 Center St., Cleveland, O. 


THE WASHINGTON MARKET CO. 


Central, accessible and close to business, with 
over 300,000 feet cold storage space. 


Center Market: 7th and Pa. Ave., N. W., 


Washington, D. C. 
CENTRAL ICE CO. 


REPRESENTING Lookout Ice & Cold Storage Co. ICE BROKER, 
Chattanooga Ice & Bottling Co. | 

Ice Capacity, Big Spring Ice Co. | 

125 Tons daily. Chattanooga, Tenn. | P. 0. Box 1264. 


(eR RRR ERR REESE R SERRE ERR SSCS REESE TREE ERE ERE 


Office: 
Factories: 


Wall Street. 


GIFRORD BROS 


« 


IC 


Send for Catalogue 


rR 


Daily capacity, 


Atlanta, Iceville and West End. 
MorRIS BENJAMIN, Mer. 


J. WALTON CURTIS, 


Ice bought and sold on commission, 


SERATION . 


| FEBRUARY, 1892. 


and Cold Storage Houses. 


STORAGE & ICE CO. 
Sec’y and Treas. 
J.C. Lewis, Vice-Pres. 
Portland, Ore. 


EXCELSIOR ICE & COLD STORAGE CO. 


Ice capacity, 80 tons daily. 
W. H. Hower, Nashville, Tenn, 


GEORGIA ICE CO.---N. 0. ICE MFG. CO. 


| Capac’y, 40 tons daily. Capac’y, 80 tons daily. 
| J.M.Bratu,Gen.Mgr. H.H.BLANnK,Supt.N.O. 
Atlanta, Ga. New Orleans, La. 


JAMES MCCARTHY & SON, 


Wholesale and Retail dealers in Ice, 
Winter and Summer Shipments, 
Boston, Mass. Lake Bras D’Or, Nova Scotia. 


SSSR SRS E REESE REECE CEE ESRC RR 


oe 


Prop. 


135 tons. 


Atlanta, Ga. 


HUDSON, 
NEW YORK. 


ELEVATING 
CONV EY ING 
LOW ERING 








and Price List, 


=== MACHINERY 


ALSO 


CHAIN, FORGINGS, ENGINES AID F. © eri 


Briqqs’ Corrugating Elevator Plane 


For reducing ice to an even thickness and corrugating it uponthe upper surface 
at one operation on the elevator, during its passage from the water to the house 

It will cut off any amount 
necessary, leaves the top of the 
eakes dry and slightly corru- 
gated. It gives level floors, and 
the ice can be stored with less 
labor and will come out very 
much easier and with less break- 
age than if not planed and cor- 
rugated. 


CAUTION. 


Planes using cutters which 
have cutting edges that diverge 
from the entering point of the 
cutters, whether made singly or 
in sections, infringe my rights 
under letters patent, the users 
of which I shall hold liable to 
me in damages. 


JOHN N. BRIGGS, Goeymans, Albany 60., N. Y. 








of 
Every 
Descrip 
ticn. 


WM. T, WOOD & CO. 


ARLINGTON, MASS. 


HARVESTING 


DELIVERING ICE. 


The ok 
the 


Stand 1 
sd States, 


Unite 





Send for complete illustrated c¢ 





ICE TOOLS 


HENRY BODENSTEIN, 


Staatsburg, Dutchess Gorey: 


MANUFACTURER OF THE PATENT 











AYO INSCPICO Tooth 66 Plows 
RN 
NS CLEARING TOOTH ano 

Repairing PATENT EXTENSION GAUGE 
Promptly and AND ALL OTHER ICE TOOLS, 
Neatly fr All Work 
Executed. pS = Warranted 
Send for Illustrated HINA i} to Give 











Xi 


AUN \ 
Ih i} NIX IIS ih, Satisfaction 


PETER GERIACH & GO; 


CLEVELAND, OHIO. 


= ICE TOOLS 


«+FOR..... 


Catalogue. 


MANUFACTURERS 
OF THE FINEST 





HARVESTING 
STORING . ae 
AND DELIVERING ICE. 


SEND FOR PRICE LIST. 
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NEW FEED-WATER PURIFIER AND HEATER 
——_USES LIVE STEAM——= 


This cut shows our Feed Water Heater and Filter combined. Perfectly purifies the feed-water and delivers it to the 
boiler freed from scale producing elements and sediment. FULLY G UARAN VTEED. 


STILWELL’S 1? a’ .° 
PATENT IMPROVED apse A 


Lime Extracting Heater. Uses aS : —- oS 
Exhaust Steam. Separates the =" —— SP 
oilfrom the Steam and Water. 4 
It Regulates the Feed. Tho = 5 eae cate 
Pipes Never Pound. P zevents 5 

Scale in Steam Boilers, rem 

ing all Impurities fre ai thawaten = 

before it enters the Boiler. 


THOROUGHLY TESTED. ) ——— 
Over 4,500 of them in daily use. 
This upright view is a fac-simile —— Se 






I l| i | 
| H 
- 1 
010 ORDO gi a— 

> Ox EY 

ees 4 

7 
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| e 

















Allies of th - cece »fthes gholves = " oth 
A Tar of a 5 Heater at work ¢ a = _—_———— 
Tay |} dine ae “Lime W ater, w hen tie a == == 
| door was removed after the oe a = = 
Naeaten had been running two \ \: F Ne : = 
weeks. Q ‘ N 4 68, C/A 


ILLUSTRATED CATALOGUE FREE. 


eiraeee STILWELL & BIERGE MANUFACTURING CO., DAYTON, 0. 


SSCS SCRSRS SST SR ESSE SEER SCC R EERE R CSE R ETRE SEES RRR S RES SSCS ESSER SECRETS CERRO E REESE STEERER EERE 


TE FL. GALIGHER COMPANY. J..G. BODENSTEIN & CO. 
[CE%REFRIGERATING! 


ACHINE : 
( SUPPLIES | 































































































WWW) 






Patent Inserted Tooth 


ICE PLOWS 


























Se 


Machines Purchased, Erected and {OLD STYLE PLOWS, AND ALL OTHER ICE TOOLS 


Results Guaranteed. 


Before purchasing clsewhere send for our descriptive catalogue 
and price list. 


STAATSBURG, N. Y. 
GAPAGITY OF PLANTS INGREASED ©) : eel i x ee DO OO 00 0D 0 


Seen coat : (CRANE (COMPANY, CHICAGO. 


Repairs and Alterations Made. sreciat WROUGHT IRON PIPE 


. Perfected Distilled Water Apparatus for Ice Factories : 


Pure Water Co.’s, Chemists, and Caraffe Freezing. Bt Cea eee oe ede 


EXPERTS FURNISHED. CORRESPONDENCE SOLICITED. iA. W. SWANITZ, CONSULTING ENGINEER, 


AND EXPERT IN 


es 3 [oo“2Reirigerating Machinery 


GHAMBER OF GOMMERGE BUILDING, : 





: 2 ee 701 STOCK EXCHANGE BUILDING 
& CORRESPONDENCE ‘ 
CHICAGO, ILL. S SOLICITED . . . 
BRANCH OFFICE, N. W. COR. THIRD & MAIN STS., CINCINNATl © tet meme Cra GAG@r 
J. M. WESTERLIN. ALLAN CAMPBELL. 


WESTERLIN & CAMPBELL, 
Consulting Engineers® Contractors 


eS DE 


ICE MAKING AND REFRIGERATING MACHINERY, 


26 West Lake Street, Room 11, 


CHICAGO. 


AMMONIA FITTINGS AND ICE MACHINE SUPPLIES. . PIPE WORK, RE WORK, REPAIRS, TESTS AND ALTERATIONS A SPECIALTY. 
PLANS, SPECIFICATIONS AND ESTIMATES PROMPTLY FURNISHED. 


128 , ICE .. AND ]REFRIGERATIONS (FEBRUARY, 1892. 


THE MIAMI a BOILER 60. : : ATTENTION. EREAMERIES! oe 
TB DAYTON, OHIO. Alexandria Improved 
{| it Jumbo Separator. 
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We guarantee all & 
cam ui H 












, work to be first- § 
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class and prompt. § 
Aq = @ 






































ESTIMATES GIVEN, § 
PLEASE ASK 
FOR PRICES. 














3U OIL LDERS OF 


Stand Pipes, Boilers and Iee Tanks. i 


TANKS AND SHEET IRON WORK 


OF EVERY DESCRIPTION. 


fe eae 
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“ESTABLISHED {® 
ee 1860s | a 






















































of any machine in the world, with this size bow], viz.: 15. With a speed 
of 6,500 revolutions per minute it will separate 2,5 500 to 3,000 Ibs. per 
= hour. Two horse power will run it. We guarantee this machine in every 
= respect; material, workmanship and Separation of cream perfect. The 
s bowlof this separator is forged from steel made especially for this ma- 
® chine. If you need a large separator, call on us. We control the Nelson 
jz & Peterson and the Stephens Patent for the U. S. of the Alexandria and 
. Jumbo Separators. 


CONTRACT FOR THE COMPLETE EQUIPMENT OF : DAVIS & RANKIN BLDG. AND MFG. CO. 
ICE MAKING £8 COLD STORAGE PLANTS. : 240 TO 254 WEST LAKE STREET, CHICAGO. 


WM. GRAVER TANK WORKS, 


INCORPORATED————— 


oe wow, STORAGE TANKS 


AND STEEL 


: == Pea 
a pes ALEXANDRIA “IMPROVED JUMBO “SEPAR OR has the largest capacity 


OFRICES 





WORKS; 


334 & 336 Rookeru, 


CHICAGO, ILL. 


‘A ee IRON s ENGINE-WORKS 


LANSING, AXICH. 


MANUFACTURERS OF 


EAST CHICAGO, IND. 


ON BELT LINE, CONNECTING 
WITH ALL CHICAGO RY’S. 





COMPOUND 

Ss CONDENSING 
SO TTS Ciba T cs 
ENGINES. 





omemman CORRESPONDENCE SOLICITED 


BOILER SHEET IRONATANK WORK 


For Ice Makers and Cold Storage Plants a Specialty. 
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ST. JOHN CYLINDER PACKING CO. 


ae 


MANUFACTURE A PACKING SPECIALLY ADAPTED TO pees. 
ALL CLASSES AND SIZES OF oe 


MARINE, LAND AND LOCOMOTIVE ENGINES, 
AIR COMPRESSORS, WATER, OILSSAMMONIA PUMPS. 


Insures perfectly tight pistons with minimum friction: and is self-adjusting. It increases 
the power of engines ten per cent, and saves fuel, oil and cost of repairs. It wears the 
cylinder round and true, and renders reboring unnecessary. 

Highest and only awards International Exhibitions, Edinburgh and London, 1890; 
Special Medal of Superiority, American Institute, New York, 1888 and 1889; Massachusetts 
Charitable Mechanics’ Association, Boston, 18go. 




















SEND FOR DESCRIPTIVE CIRCULARS AND PRICE LIST. 


D. DeXRKEMEN, <=: 280 Broadway, NEW YORK. 


SELDEN'S PATENT ACKINGS : 
Globe Packing 


FOR STUFFING BOXES 
FOR REFRIGERATING AND IGE MAGHINES. 


A. Chalmers, chief engineer for 
The Best Packing Made 


the Aretie Ice Co, South avenue, 
FOR 
































































































































Allegheny, Dec. 14, 1891, wrote 
to Randolph Brandt as follows : 
‘*T have used the Selden’s patent 
packing on the ammonia rods of 
he lee machine for the last nine 
ears, and find it tobe the best 
and most lasting packing I can 
find for ammonia rods,” 






Perr 


AL chee ala Ne STEAM, 
anaes BSGSSSeeeeeeeeee ec ere, WATER 
ann AMMONIA. 


None genuine without the 
TRADE MARK onthe mus- 
lin cover. 
Ask yonr supply dealer for 
it or order direct. 


SEND FORSAMPLE, 


MANUFACTURED ONLY BY 


tei Ie PIN Gi @ INgcs co. 


PHILADELPHIA, PA. 


FOREST CITY PACKING CO. 


MANUFACTURERS OF 


HIGH GRADE AMMONIA 
aEE ENGINE PACKING ... 





SS FRANKFORT, 


===CLEVELAND, OHIO. ; 








THE GARIOCK PACKING 













































































































































































































































































NEw YoRK CHICAGO 
194WATER 4. FRANKLIN 
coy potty NYA st. . 


PITTSBURGH 








































































































saves Fuel 


ANri-FRictioN packiNG mnie 





CHEAP Berit CHEAP 


AT i AST A PACKING HAS BEEN READ WHAT ONE OF OUR CUSTOMERS SAYS. 
INVENTED THAT WILL CHICAGO, December 12, 1891. 
ILLINOIS METALLIC PACKING CO., CHICAGO. 


P ACK A MI Ni ON | A R ODS GENTLEMEN: In reply to yours of recent date, am glad to be able to 


state that the Ammonia Rod you packed with your Anti-Friction 


Satisfactorily and Economically. “ye Metallic Packing is running very satisfactory. After a trial of a 
Ss 3 “v» number of other packings on this rod, none of which were 
ALL KINDS OF PISTON RODS PACKED a success, I can truthfully state that 1 consider your packing as 


being unequaled for ammonia rods, as well as for other 


ILLINOIS METALLIC PACKING Co; rods, pumps and engines. Wishing you the stccess you deserve 


103 TRADERS’ BUILDING with your packing, I am, Yours respectfully, 
CHAS, B, FAIR, Chief Engineer, 


Send for Price List and Description. CS KH ICcCAGO. Consumers?’ Pure Ice Co, 


130 





MOYER’S PATENT 


Slaughter House Switch 


During the last year I have fitted the 
following plants with my Pat. Slaughter 
House Switch and Tracking: 
Washington Abattoir Co., Bennings. D.C, 
Wilmington Abattoir and Cold Storage 
Co., Wilmington, Del 

Export Abattoir for Martin Fuller & Co., 
Philadelphia, Pa. 

New Abattoir for Martin Fuller & Co., 
Philadelphia, Pa. 

Rohe & Bro., New York. 

M. Laing & Sons, Montreal, Canada. 

Central Stock Yards and Transit Co., 
Jersey City. 
And upwards of ahundred smaller 







MOYER'S 
Patent Hanger 


AND 





ve REPRIGERAT ONG 


(FEBRUARY, 1892. 


J. W. MOYER, 


14 SOUTH BROAD STREET, PHILADELPHIA, PA. 


Overhead Tracking 
Switches“<Trolleys 
for Abattoirs, 
Refrigerators and 
Packing Houses 


When using this Hanger the track is not required to 


MANUFACTURER OF ———— 





MOYER’S PATENT 


SWITCH FOR LOW TRACKING. 


Generally used where quarters of beef, hogs. or sheep 


be drilled, as it is held in position by a clamp bolt, 


thereby saving the cost of drilling. 


It affords a cheap 


are stored, and can be set up in any part of the room. 
It is fitted up and put together at the factory, soall that 


is necessary to erect it is to fasten the hanger to the 
ceiling and the switeh is ready for use. This can be 
done in twentv minntes. 
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— MARIS MACHINE CO. 


In PHILADELPHIA, PA. 


HNN 


concerns. and simple manner of erecting the tracking. 






Pee 
INGOTS & MANUFACTURES 


BEAR OUR 
REG.TRADE MARKS. 


PHOSPHOR-BRONZE 

INGOTS, CASTINGS, WIRE, SHEET &c. 
aOR Last P42 AR a 
512 ARCH ST. PHILADELPHIA PA.U.S.A. 


ORIGINAL MANUFACTURERS OF PHOSPHOR- 
BRONZE IN THE UNITED STATES AND SOLE 
Makers or “ELEPHANT BRAND PHosPHor-Bronze, 









MANUFACTURERS OF 


GRANES 


POWER BRIDGE CRANES 
HAND BRIDGE CRANES 


FOR USE OVER FREEZING TANKS. 


a a 





SR OCS ESCO RCS P SSSR E SECO SOS ESOS CEOS SOTA C CCE RCO 


DFS BNE vacs eee 





ICE MACHINE ; 
and BREWERS’ WORK 
PORTABLE . HOISTS A SPECIALTY. ( Vall lors 
Holds Load at any Point. 


Overhead Track, Trolleys, Switches. 


THE CANTON STEEL ROOFING CO. 


183 & 190 NORTH UNION ST,, GHICAGO. 


E. C. SAULS. 


C. G. SAULS, 


SAULS BROS. 


MANUFACTURERS OF 


SdllS AULOMATIG 
* 106 Gall Filler 


Fills Automatically and prevents flooding the 
bath. Save time, labor and money. Over 
cosh eens 
In use in prominent factories. Send for testi- 
monials and prices. 


-++++s+MANUFACTURERS OF...... 


ICE FREEZING CANS 


Insulating and Sheathing Papers, 
Steel Roofing, Corrugated Iron, 
Eaves Trough, Conductor, Etc. 


SAULS BROS. 
COLUMBUS, GA. 


A. H. PEIRCE MPG, G@} 


S. WV’. Corner Kinzie and Green Streets, 


CHICAGO- 


WE MANUFACTURE ALL THE GALVANIZED IRON APPLIANCES 
USED IN ICE MAKING AND REFRIGERATING PLANTS 






















































































































































































Canton, Ohio. 
































CHICAGO, January 19, 1892. 


OFFICE OF HERCULES IRON WORKS. 


HEREWITH WE APPEND ExTRacT “4° 1: PEIRCE MFG. CO. 


FROM A LETTER FROM ONE OF 
OUR CUSTOMERS 


Gentlemen: * * * For three years we have bought largely 
from you our supply of ice cans and other galvanized iron work 
used in our plants, with uniform satisfaction to ourselves and 
our customers, und cheerfully recommend you in this instance. 


Pi HERCULES TRON WORKS. 


ICE CANS, COLD STORAGE TANKS, BRINE 
PIPES, FILTERS, CONDENSERS, ETC. 


ESTIMATES SUBMITTED, 


CORRESPONDENCE 
INVITED 
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IMPORTANT TO ICE MAKERS. 


* TRI-SODIUM PHOSPHATE GHEMIGAL WATER PURIFIER. 








————— PATENTED 

A staple salt for the purification of water, HOT « or COLD, free i By its use the impurities 2 are rapidly eliminated from hot or 

from injurious action to ice, water or metals. i cold water, by precipitation in tanks, producing a clear, 
It prevents incrustations in boilers, and yields an absolutely } soft, wholesome water for freezing or other purposes. 

pure steam for condensing and freezing. i 
It will prevent incrustations or corrosion to cooling coils, | Send for our book ‘‘ Worth Knowing,” containing valuable 

when applied to water passing over them. information on Water Treatment. 

KEYSTONE GHEMIGAL COMPANY, Patenteés and Manufacturers, 
3 South Front Street, PHILADELPHIA. ——_aa_. 65 South Canal Street, CHICAGO. 


<= —_—____ STRONG TESTIMONY —— 


CHAMPION ICK MANUFACTURING AND COLD STORAGE CO. 

KEYSTONE CHEMICAL Co. CovINGTON, Ky., June 27, 1891. 
Gentlemen: In answer to your inquiry as to how we like your Tri-Sodium Phosphate, will say that we have been using it for two years with’ the best 
of results, both here and at our plant in Ironton, O. We find that it keeps our boilers clean, and the condensed steam from them is absolutely pure, and 
therefore does not affect the ice manufactured from it in the least. Condensed steam from boilers usually carries an insipid, smoky or bitter flavor with 
it into ice, but this is entirely overcome. We have the reputation of having the best artificially manufactured ice in this country; it is clear, odorless and 

tasteless, in fact absolutely pure, and we ‘** bank” our last dollar on your Tri-Sodium Phosphate Yours truly 
(copy ) R. W. DUGAN, Sup’t and Treas. CHAMPION ICE MFG. & COLD STORAGE CO. 


ee Sine b> USS DORE 


SHEET IRON WORKS 
COPPER AND IRON MFG. CO. 


Bee, ICE ANS MANUFACTURERS OF 
oe ce GN Sheet Iron Tank Work 


515 NORTH LEVEE, ST. LOUIS. 

FOrsI@ELRAG TORIES: 
Also Manufacturers of jo} ~N 
PACKERS ETC 


eee ie ene owan cea LaeNauNnunGananeceicateudacencacasceaceaeescetsstnenns Seer 
GalvanizedIron . . | 


NENG ie cx Nina 
——===|CE CANS cetimart 


pe ICE. CANS 


WRITE FOR ESTIMATES. 
agit eee N. E, CORNER SECOND AND 
44 & 46 North Broad Street, ATLANTA, GA. LOMBARD STREETS. ST. LOUIS, MO. 


GANS GANIANTZEDTROR 


WE MAKE THEM yp9~ 














_WRITE_ 

























Ls FOR | jill 
Si Heth (HOU ce Mane i 
a) BREW eR cae AND FOR THE TRADE RRI@ES 
READ TESTIMONIALS: 





NEWBuURGH, N, Y., November 29, 1890, 
I desire to say that I am pleased with the Ice Cans you have furnished me and 
they have proved satisfactory to my customers. 
ROBERT WHITEHILL, 
Manufacturer of Engines and General Machinery. 


DayTon, OH10, November 28, 1890. 
The Ice Cans with which you furnished us in the summer of 1890 have been in con- 
stant use during the entire Ice Manufacturing season of 1890, giving entire satisfac- 
tion, The materialand workmanship could not have been better, and to-day the cans 
are as good as when shipped trom your factory. We can faithfully recommend your 
cans, Cc. SCHWIND, 
Dayton View Brewery. 


SEE TEST:iMONIALS NEXT ISSUE. 






















































































































































































































































































































































































Established 1861, Incorporated 1890, 
°e- 


—=THE== 


KIEOHLER 
MFG. 60. 


LINN, EVERETT 
and CLINTON STS. 


CINCINNATI, O. 








<=) GROUND FLOOR SPACE 110X 210 Fr, 
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ae © BEST INSULATING MATERIAL 


COLD STORAGE WARENOUSES, 
<S® REFRIGERATOR CARS, 






| Sabet commie ICE HOUSES, AND ALL REFRIGERATION 
ee fos » NEPONSET WATER-PROOF FABRIGS 
yh, | hs 


hae WW. ae & SON, mavracruree, Hast Walpole, Mass. 


s.c. BARRETT MFG. CO., CHICAGO, Western Agents. 


| CU | ee Best INSULATOR IGE OO te ROOMS 
FOR Ott anasto COLD STO . 
Minera OO COL! 


2 GORTLANDT ST., 
Se ee eer U. S. MINERAL WOOL Co. N.Y. GITY. 


7 D’S SH EATHING THE ONLY WATERPROOR —— => 
in a coe > INSULATING PAPER 


My REFRIGERATORS . : 
& ano COLD STORAGE That will not Deteriorate with Age. 


AND PRICES... THE BIRD PAPER MFG. CO., churen se. NEW YORK, 


[nsulating Lyinings MINERAL WOOL 


EVERY VARIETY FOR 


REFRIGERATORS, 
REFRIGERATOR CARS 
“2 COLD STORAGE. ; 


cl 
GE 
OH 


Sectional Pipe Coverings 
FOR AMMONIA AND BRINE PIPES IN ICE AND : 
REFRIGERATING MACHINBS. 


SEND FOR SAMPLES AND PRICES, 


HA. F. WATSON GoO., ERIE, PA. 


NEW YORK, PHILADELPHIA. CHICAGO. 


WATERPROOF , 
X , INSULATING . 
ae PRER Se 


ARE THE BEST MADE. 


wo ns BREWERIES 





4 
Aa; The -y contain no tar, are odorless 
/}\\\S nd cle an to handle, ae from . 
the » best of paper st« ripe used by the largest and most pr ominent a 
old storage and re fri erating plants in the wor 


P. & B PRESERVATIVE COMPOUNDS “e 
“ay, Hecu'SUE Tram and grsecring all Mate of trom wai ICE PLANTS % REFRIGERATORS. .... 


we ood work exp 1d to dampne SS, eliat or re ilies. TH 1e) 8 

NY, material is very pe ne trating, always remains elastic, will ® 

ye “ notch peel hi also manufacture a ne avy Ww ee of . 
mate rial tho ug ily Pa with mur P. 


crahoath cans cg —"" Western Mineral Wool Go 


CHICAGO. CLEVELAND. ST. LOUIS. 





he ees 


FOR FREE SAMPLE AND BOOK, ADDRESS 


2 LIBERTY STREET, NEW YORK. 
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MANUFACTURERS OF ALL KINDS OF MACHINE CUT CORKS 


Our productions were awarded the First 
io) el | CS} Premium at the Great Centennial for 


Gor fe For Insulating Purposes Pee i pe 
zo sscmecvon CONESTOGA CORK WORKS, 08 10 ARNOLD & CO. 


Be Gy. 2 


FOR —F nr 
INSULATING PURPOSES 
Dee ECLALTY 














MANUFACTURER OF EVERY DESCRIPTION 
OF MACHINE-CUT CORKS 














































PROPRIETOR. OF LAINE yAVSS TBR CORK Ww OIRIES 
LANCASTER, PA. 
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a jer, 


aNULATE (WATED: ae 


AOR 









85 OF S. 






















| HE MOST PERFECT AND DURABLE INSULATING MATERIAL KNOWN 
FOR FILLING ICE HOUSES, REFRIGERATORS, COLD STORAGES ETC. 
ALSO MANUFACTURERS OF 


“=o 


24 7 (ORKS <= POPLAR 3-- PLUGS. 
CHINE Ut. OG nesst ~BUNGS:"* pe “ano [APS 
Vx FOR Fae lea a AND OTIMATES NEI SAS SSS, 


ARMSTRONG BROTHER & CO. INCORPORATED, PITTSBURGH, PA. 





TA EVARMSTROMNGCe BE ROLIERS SCOt N EVWVeeyiO© Rie 








ie FAY-ARMSTRONG CORK CO. CHICAGO. ate 
mE. ARMSTRONG - GILBERT CORK Co. St.Louis, Os 
THE : THE 
Reser AKRON RUBBER WORKS, 
FOR INSULATING MARKET. : ANGE A GTUSIEES AKRON, OHIO. 
Of SU ee Stas 
14 148 and 15 Ne BBE (,00Ds 
DAVID KAHNWEILER, “2.28800. ff eee NEW YORK CITY, § Mecnanicat RUBBER 
SSSSSSSSRSSSSSSSSSSR SSE TEESE SERS RSE SESE SESS eee eee 4 : HOSE OF HIGH QUALITY On 
Ps Ice and Refrigerating } YK ICE FACTORIES 
Machinery : Sa ARB COLD STORAGES 





2 I i OuEeS : Rubber Rings for Ice Machines of all Kinds, 
: Belting, Valves, Etc. 


na re & Sa Co. PIT. SBURGHY PAgmaPeeroittiite TttoRare snnsleiand@hecue ta 


GROUND * MACKOLITE . . 
OORK « HOLLOW BLOCKS 


FOR INSULATING PURPOSES. 3 
: \ NEQUALED as a non conductor of heat in all dry 
¢ 2 ¢ es 2 (-) P ; 
YZ storage rooms and situations. They are FIRE- 
I Refrigerator Cars, Brewers, and all OLS p y : 
a % @ PROOF, and when exposed to a red hot fire 


On one side will bear the hand on the other. 








PVACKOLITE BOARD COMPANY, 
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Wm. BARAGWANATH & SON, 


48, 50 & 52 WEST DIVISION STREET, 
CHICAGO. 





«- MANUFACTURERS OF...... 


EXHAUST FEED WATER HEATERS 
> LIVE STEAM FEED WATER PURIFIERS 
POWER PUMPS, ETC., ETC. 


— SEND ROR CIRCULARS, 





The ‘‘ STEAM JACKET” 


BOILS THE WATER. 


CERRO SERRE RSE RECESS EEE RE R SESS ESSER TORRE SORE REPRESS REESE CERO CESS O KORN OCHRE EROS SEER EEOC CERES RRR OOK oe eee 


Télemeter Instruments. | <2 A. WEISKOPF 


aes “ | lll Fifth Ave., CHIGAGO, 
For recording and indicating temperature and pressure at a Tol 
: FE . MANUFACTURER AND IMPORTER OF 
distance. Particularly adapted to Cold Storage, to indicate 


cc 1) THERMOMETERS 


wroom the temperature 
“2 HYDROMETERS. 


}J in any or all the refrig- 
| erating rooms. 
Ice Machine Thermometers and 


FOR DESCRIPTION AND 
PRICES SEND TO 


STANDARD THERMOMETER 60. 


PRABODY, MASS. 














Ammonia Hydrometers 


CELLAR anp 
CHILL ROOM THERMOMETERS. 








Thermometers in angle shape made to order from 
sketch or specification. 





























New York Office, 18 Courtlandt St. Boston Office, 70 Pearl St. ESTIMATES FURNISHED ON APPLICATION, 





$$ TH ES 


“HOPPES’ 


Live Steam Feed-Water 


PURIFIER 


Is especially adapted to ICE MAKING PLANTS, as 
pure water is essential to insure a good quality of ICE. 
The use of the HOPPES PURIFIER will insure you 
pure water, by removing all of the impurities therefrom, 
S at the same time keeping your boilers clean and free from 
HOPPES LIVE STEAM PURIFIER. scale without the use of boiler compounds or scale solvents. 































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































CATALOGUES, ESTIMATES, SPECIFICATIONS, ETC., CHEERFULLY FURNISHED. 


THE HOPPES MEG. CO, SPRINGFIELD, 0 


IF YOU WANT TO GET THE FULL BENEFIT 
OF YOUR EXHAUST STEAM, 
INVESTIGATE THE 


‘HOPPES’  # 


Exhaust Steam FPeed-Water 


HEATER 



























































































































































































































pete 


PAR 





HOPPES EXHAUST HEATER 
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ROSENGARTEN & SONS, URE CRYSTAL ICE—NO CONE. 
eee NO GANS NOT cor Ee pension Byeteas age 


© Manuiacturing Ghemists Siananr Step ths stay le 


NO BRINE Standard Sizes by the Steam Ice 
Cutter. en Plants changed to 
260 AQUA AMMONIA = this system, 
FOR REFRIGERATING PURPOSES LEA poses 


NO PLATES sms 
MADE FROM SULPHATE OF AMMONIA ONLY. : NO DISTILLING WILMINCTON, DEL. 


Tue CLEVELAND ANHYDROUS AMMONIA WORKS 


THOS. FLESHER, JR... Proprictor. 


MANUFACTURERS § (¢) 70 E. Prospect St., 


pee nhydrous » MMOn 1d. CLEVELAND, 


ere ibe a ae 


eg 





SOLUTELY Pup, HELLER, HIRSH & Co. 


stocks constantly on hand: 


Furnished at short notice from the following A @ N\\) > 
branch offices, where we keep sufficient A AMM 


240 North Front St. (Wm. Hoos, Ag’t), Philadelphia, Pa. : 

65 Walnut Street (Wm. Bunkle, Agent), Cincinnati, O. MAIN OFFICE, 164 FRONT STREET, 
411 East Lombard Street, Baltimore, Md. 

Brown’s Wharf, Charleston, S. C. P. O. BOX 1753. 


10 Pacific Avenue, Chicago, Ill. N EK VW ay. ORK. 


PSS R SSSR REESE SESE RRR EEC RRR EERE EERE EERE RRR ESR RRR RRO OS REE OEP ees esses ee 


Salt for Brine © = l6t Making=Retrigerating Machines 


«499% per cent PURE SALT—“— 


If a brine is made from a salt containing lime, the lime is dissolved with the salt and held in solution by the brine; but when this brine 
is chilled to a low temperature, it will no longer hold the lime in solution, and it will be deposited and forms a coating of insulating substance 
on the inside of the pipes. This can be readily seen by examining the inside of any pipe that has been used in a brine made from an 
evaporated salt. This coating largely decreases the amount of heat that the cold brine is capable of drawing from the surrounding medium, 


and reduces the effectiveness of the plant by a considerable percentage. The cost of the extra power necessary to overcome the insulation 
of the coating of lime would many times pay the whole cost of a pure salt. 


THE RETSOF No. 1 BRINE SALT ‘ THE RETSOF SALT MINES 


Is 99'5 per cent chloride of sodium It is readily dissolved, and Are located at RETSOF, in the central part of New York State, 
from it a brine can be made that Ve Sea tical hemicaliy aia 2 and from this point we have every facility for shipping in any 
This att is sad by tHe De I a Ree Mrick Piciet Aehes direction. From our warehousesin New York and Philadel- 
Rit OT ae ia hc nd ar piae Refri rarAtin pM chine Gonpantes phia, and through our agents throughout the country, we can 
eek cae tiae Bane Bese ne ven ee a ee bes fill orders for less than car load quantities without delay or 
for making the brine to start their machines, F 


Oe excessive retail prices. 





FOR PRICES IN ANY QUANTITY, 


DELIVERED AT ANY POINT, FOSTER, BROWN Os Ce 


APPLY TO 146 Broadway, NEW YORK. 


MADE OF 
GALVANIZED IRON, 
COPPER OR BRASS 


Wrile for Prices 
and Discounts. . For ventilating Mills, Factories, Foundries, Breweries; also Churches, School Houses, Theatres, in 
' fact all kinds of buildings, there is none equal to the ** STAR.” 
A cheap Ventilator, which will not do the work required, is costly at any price. Our claim 
for superiority of the * STAR” VENTILATOR is based on merit only; we believe the rirst 
cost to bea secondary consideration, 


ON Patent Leveled. Guaranteed Free from Buckles. 


i | 
i mw CORRUGATED IRON For Siding or Roofing. Galvanized and Painted. 


K 


~ MERCHANT & Co tists 
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New York Coal lar Chemical Co. 


10 WARREN ST., NEW YORK. 


«_=.4- MANUFACTURERS OF-—+4—» 


Poise El EN! pe 


ANHYDROUS AMMONIA 


ae SS AN 


AQUA AMMONIA 


© aR 26 AQUA AMMONIA 
Gontaining 29 4 per Gent of Ammonia. | AND THE TRADE eS 





GENERAL OFFICES3—— 


245 BROADWAY, NEW YORK. 


“ACTURERS OF 


2 Sale igui Anhydrous re 


MANUFACTURED FROM SULPHATE OF AMMONIA ONLY. 


WHITE HILL, N.S. orice: ABN Delaware Avé., PHILADELPHIA. 
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BALANCED VALVES (), 1]. Jewell Filter Co. 


ass 73 & 75 WEST JACKSON ST., 


The accompanying cut represents a bal- 





anced valve which we manufacture, but it REFER BY CHiGA Go 

anced valve G ; pr auieacaien ——S 

is not made to compete with other valves in DIAMOND ICE CO., Wilmington, Del. oS 
CHATTANOOGA ICE CO., Chattanooga, Tenn. Ms 













price, because it is very heavy and well 
made. There is no lost motion in its SRE 

The Filter Medium 
does not require to be 
changed; it being 
cleaned by simply re- 


parts, and the guide for the steam will 
be found of advantage. We also manu- 


facture other steam regulating devices. 


Mason Reguiator 60. 


BOSTON, AXASS. versing the flow of 
water. This Filter 


may be used to purify 





ATTENTION so eceer rere 
FILTRATION OF WATER 


SHOULD KNOW THAT 


ries eOOM Ss 


Improved Water Filter 


IS THE ONLY WATER FILTER WHICH 
CAN PERFECTLY CLEANSE ITSELF. 


The Loomis Improved Filter Co. 
43 S. Holliday Street, BALTIMORE. 


water for boiler evap- 


of oil from condensed 
water before passing 
to the freezing cans, 
as also for any other 
duty requiring pure 
andwholesome quality 
of water. 


IN WRRARS 
Made in Capacities Upwards of 500 Gallons. 





THE ONLY New York Office, 111 Broadway, 


Perfect Water Filter. Trinity Building. We also manufacture Gravity Filters of any Capacity. 
(SRR R EERE S SSR S ESSERE SEER EERE REE SSCRRRRRRSRSRES EKER ESE SECKCR ACHES SESS SSSR SESE SSSR SSSR SSR R SSK EERE RES SESS ERE 

































































































































































Of any _§ shape ¢ Or Size ft FOr "tee Making. x 









































Ottice and Factory 
13% and Magnolia Sts, 





The only system that elimi- 
nates silicate, iron, bacteria, and 
} all matter in physical solution, 
and is a perfect deodorizer and 
decolorizer. Not an improve- 
= ment on any now in existence, 
but a distinct purifying system 
in itself, with no competitors. 


Important * 
10 IGE FACTORIES. 


By using our system, live 
steam is no longer required to 
make up the deficiency of ex- § 
haust steam, thus a great sav- ’ : 
ing in coal, wear and tear on 


boil nd er 1 
bouers and engines. 


ABUNDANCE OF WATER 
WITHOUT COLOR. 


We make a specialty of puri- 
fying water WITHOUT AID OF 
CHEMICALS in any form what- 


ever. 


| For Particulars, References 
- and Estimates, address 


Buhring 
Water Purifying Co. 


1389 BROADWAY, 


te NEW YORK, 
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PIPE WELDING BY HLECTRICITY 


i "= SAMSON STEAM FORGE C2 


Orrice ano wor: Sacramento and Garroll Aves.., 
MANUFACTURERS OF et oe (=) 


WROUGHT IRON COILS 


FOR ICE AND REFRIGERATING 
MACHINES . 


AND FOR ALL OTHER PURPOSES 










































































These Coils are tested under water with 500 lbs. pressure, to guard against | 





leaks. A steel ball ae peeeee through each co vil to now that its area has not | 
pen reduced in bending ang welatn , and if a leak is discovered the piece is | f 
eut out and a Ww a in by. electricity A weld made by electricity | 





ne e we 
fazer leaks. PRICES ON APP LICAT 













































































HR 


MANUFACTURERS OF 


WROUGHT IRON le ode CHARCOAL IRON BOILER TUBES, 
AND OIL WELL TUBING AND CASING 


2 = S —GCoiling and Feisenis Pipe 


on MilacssPetriderating Machines 


Our Standard and Extra Heavy Pipe for bending and coiling pur- 
poses is being used largely by builders of Ice and Refrigerating 
Machines with unvarying success. We are also equipped for making 
Coils and Bends, Ammonia Valves and Fittings, Boilers, Tanks, Still 
and Absorbers. 

Having had a large experience as builders of various types of 
Refrigerating Machinery, we are prepared to successfully construct 
this class of work. , 


aT WV FE ALSO MAK E< 


IRON AND STEEL FORGINGS OF ALL DESCRIPTIONS. 
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W. T. HILDRUP, Jr., M. E., Sec’y & Treas. J. HERVEY PATTON, Chairman. D. E. TRACY, M. E., Sup't. 


HIE HARRISBURG PIPE BENDING CO. uimren. 
=a Se 


-MANUFACTURERS OF- 


COILS 499 BENDS 


Of Wrought Iron Pine = 3@PSFe FOP 166 Making 


ano SPIRAL HELICAL and Reirigerating 


COILS OF ANY REQUIRED LENGTH, Prompt Delivery Assured 
AND OF LARGE SIZES OR EIRE. rae 






































IRREGULAR PIPE BENDING A SPECIALTY, 





























AMMONIA BOTTLES OR FLASKS WITH WELDED HEADS 


WROUGHT IRON ANHYDROUS AMMONIA BOTTLE COCKS ANY DESIRED PATTERN. 


ES 


TANK DEPARTMENT wee ICE CAN DEPARTMENT 


Stills and Absorbers = Galvanized ron. 
se apsonerion ammonia 100 OANS OF MOUS 


IGE MACHINES amen OF ANY SIZE, weer ge, | 
eee OR PATTERN. 





BRINE # CONDENSER TANKS 


ALL SIZES Our Double Seam, Rivet- 


less Can has no rivets to 


6 oe eee zs 
catch the ice, which is freed 
from the can with less waste 


















































































































































than any other style of Can 


fray A SO CTR mali l) KS a the areca 


FLUSH BOTTOMS, 
NO AIR POCKET TO FLOAT 
CANS IN THE BRINE TANK, 




















































































































































































































































































































These Tanks are made in flat sections, can be erected 























































































































by unskilled labor, and are perfectly tight. 
















































































































































































"_ OF EXITING Ice MACHINES a igh a EVERY GAN TESTED AND WARRANTED TIGHT. 


a) 


THE HARRISBURG PIPE BENDING CO. umirten. 
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eee D. Ciasett WASHINGTON Hor KINS. 


ep iis: D. CARDELL & CO. 


























ASS sno ws COPPER COILS, i 























BENDING « @ 


Of Large Sizes 
Pipe a opeoay 































































































































































































vault ee MO CATELOGUE: 





























Brine and 
Condenser 
Tanks, 
Ammonia 
Bottles, 
Ammonia 




































































































































































HARRISON, N. a 


ARE NOW PREPARED TO FILL ORDERS FOR 





Sie CONS, SRISRISRT IM 
ae Vr (OV AN eS __The work is done by the THOMSON ELECTRIC 
IRREGUIAR SHAPES _ WELDING AND HEATING PROCESSES, thus giving 


_ greatly superior results to ¢ any of the old _methods. 











—=_OF ANY SIZE AND LENGTH—Z 








TMININORRISA NO BURNT OR 


No injury from over-heating. Welds and 





1D Sats Oa iia) els S: 


Bends as sound as the rest of the pipe. All 


work promptly executed and guaranteed, a NO DAI rE. 











sooness ELECTRIC PIPE BENDING COMPANY, 


HARRISON, N. J. 
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COLUMBUS IRON WORKS —__[{bsorption Ie Machine 


IMPROVED 





SUCCESSORS TO 


H. D. STRATTON & CQ, 


































































































































































































Established 1853. 
Incorporated 1856. 
































W.R. BROWN, President. 
W. COOK, Superintendent. 


Machine s from 5 to 33 tons ca- 
pacity per 24 hours, or larger 
if desired. 


94 Machines Built 


andallin successful operation 


il i aie | aS More Ice Making Machines sold 
i) fe) HMMM HI in the South than by any other 
i L : MAAN | — establishment. 











No expensive building required, 
No pressure on machine when 
stopped, 
* 


Me | oe uF | | | | ii || iI Ae 

ml ; MO) | il | | $+ OF 
| i ta =| MM | | | | | | i Send for price list and illustrated 
a in ri mT | : i cr | | ei clic with location of ma- 
pote economic al machinein the 


t | 3 sit ee 


Be COLUMBUS IRON WORKS CO. connms.cn 


FPARRELIL & REMP Er 


(99, 801, 803 & 805 Ogden Avenue, corner Campbell Avenue, Chicago, II1. 


MANUFACTURERS OF 


WROUGHT IRON COILS 


FOR: 


ICE ® eee MC 









































































































































































































































This establishment was the first 
to turn outa perfect and com- 
plete Ice Machine, and has 
been in the business 21 years, 
constantly manufacturing and 
improving, and are prepared 
to furnish the most reliable 












































All Ammonia Coils made of the very finest quality of Pipe (in any desired continuous 


length) and Tested to 400 lbs. Air Pressvve. 
Coils of all Deseriptions for Heaters, Boe Makers, Blast Furnaces, Ete. 


PIPE BENDING OF ALL Kl KINDS A SPECIALTY. 


PRICRS F URNISHED ON APPIIGA4EION, 
G : 
eneral Eastern Agents, DIENST ea LINCK, 32834 Ferry Street, NEW YORK. 
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The Improved pontiter Wood Machine 


A MOST ECONOMICAL AND RELIABLE APPARATUS, 























Adapted to all classes of Ill 
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Refrigeration, especially | y 
where extremely low tem- iw il | o i Mi : 
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MACHINES IN OPERATION. 































H. Jd. W. S. COOKE, 


Patentee. 































































































































































































































































































































































































































































































































































































ESTIMATES FURNISHED. f= 
——- 
SEND FOR CIRCULARS. 


iSBELE-PORTER cee BUILDERS. 


OF FICES—@— 


27s BROADWAN, NEW YORK. 46 BRIDGE STREET, NEWARK-N J: 


THE KRAUSCR stanparp 
* ICE*2 
fy éirlacration Hea | 


Is original, horizontal, simple, strong, 
double acting, central, and is provided 
with the Corliss Valve Gear. Itis most 
economical in fuel, water and space. 
Its refrigeration capacity is unsurpassed: 


















THEO. KRAUSCH, 
President, 

JOHN KRAUSCH, 
Secretary. 


Nae 


Machines are in operation for 10 years 


eA ll\ GX : = A Fe — AI || eee 
without need of repairs, but ordinary ‘ I, = 7 
wear and tear. , A eg > ; EL 
Our machines are guaranteed for AS HY 


years. Plants are erected for Packing 
Houses, Breweries, Oil Refineries, Cold 
Storage, Market Houses, Butcher Shops, 
Hotels and Ice Making. 











PRICES ARE MODERATE. 
































A Ae 
ARGHITEGTURAL PLANS 


FruURNISHMED. 


oleate le ie THEO. KRAUSCH CO. 


122 E. UTICA STREET, BUFFALO, NEW YORK. 
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THE PONTIFEX ICE MACHINE COMPANY, 


ROBERT HEWITT, President, 512 West Street, NEW YORK CITY, 
ARE PREPARED TO CONTRACT FOR 


Ice and Refrigerating Plants of any magnitude, under the Reece, Stanley, Pontifex-Wood and Hendrick systems 
Refrigerant, Aqua Ammonia) as constructed under special arrangement with this Company by 


THE HENDRIGK MANUFAGTURING GOMPANY, LIMITED, GARBONDALE, PA. 


The PONTIFEX-HENDRICK Ice and Refrigerating Machine is the result of more than fifteen years’ experience in such work on the part of 
Messrs. Pontifex and Wood, Farrington Works, London, the original builders of the machine in Great Britain and its Colonies, and of the Pontifex Ice 
Machine Company, American builders, who have somewhat modified the machine to better adapt it for American refrigerating practice. A Simple, 
Strong, Durabie, Reliable, Economical and Efficient Machine, particularly adapted for low temperature work, such as the refrigeration of 


Paraffine Works, Oil Refineries, Freezing and Cold Storage Warehouses, Fish Freezing Houses, Chemical Works, etc. In successful use in 47 Tee 
Factories in tropical countries. Over 350 machines in successful operation in Freezing and Cold Storage Warehouses, Breweries, Distilleries, Wineries, 


Packing Houses, Abattoirs, Dressed Beef Houses and Markets, Dairies and Creameries, Butterine Factories, Yeast Factories, Chocolate and 
Candy Factories, Hotels and Restaurants, Paraffine and Cotton Seed Oil Refineries, Lard Refineries, Powder and Dynamite Mills. Machines built from 
2% to 100 tons daily refrigerating capacity. Machines guaranteed for material, workmanship and capacity under test. For descriptive circulars, 
references, detailed specifications, apply either to 


THE PONTIFEX IGE MAGHINE GOMPANY, — THE HENDRIGK MANUFACTURING 6O,, Ltd. 


512 West Street, NEW YORK. CARBONDALE, PA. 


ASTLE ICE MACHINERY Co. 


INDIANAPOLIS, IND. 


ADSOFDUON [66 and Rélridérating Machines 


Se == HAVING THE MOST REGENT AND DESIRABLE IMPROVEMENTS. 


This machine has command of the absorption of the return gas from ice making tank to the Fullest extent. ‘The temperature of the absorber 
may fluctuate between 50 and 110 deg. Fahr. without affecting the freezing operations. We depend upon SURFACE IN THE ABSORBER. 
None others have it. 6,000 square feet of surfaces to which the gas has access on both sides. Should an increased output of ice be wanted in hot weather, 
an increase of heat through the retort will produce more ammonia gas. More pressure will condense it faster with the same water. A slight increase of the 
gas into the expansion coils makes more ice. More gas is readily taken up by our absorber ina given time. Absolute command of its speed of 
absorption. A large portion of the liberated heat due to the absorption is returned to the retort, thus saving ruel. No leaky tubes possible; none 
used. Objections heretofore held against ordinary absorption machines, does not hold against this machine. It is radically different, 
DECIDEDLY SUPERIOR, more simple. High temperatures not used. We can use exhaust steam from Corliss engines,and make ice 
with the “Plate” or the “‘Block” systems of freezing, for which we have theagency. Not possible with other machines, 5001bs, to50tonscapacity. Quality 
and quantity guaranteed. Circulars and estimates. 


MANUFACTURERS OF 








THE _CASE—— 
REFRIGERATING 
——_ MACHINE co. 


yuo TOF 
heirideratl 


..MACHINES.. 


roR ICE MAKING 
AND ARTIFICIAL 
REFRIGERATING 
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E stimates, Illustrated 


y list of machines in use, 


application, 
LP 





We refer to the list of contracts taken 
by us since Oct, 1, 1891 
German-American Brg. Co., Buffalo, N. 

Y., one 65-ton machine. 

Jos. Laurer Brg. Co., Binghamton, N, 

Y., two 20-ton machines. 

Emlenton Producers Oil Co., Emlenton 

Pa., one 20-ton machine. : 


BUFFALO, N.Y, — ——=————__ [ae 


- 
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JOHNSON, 
MCCARTHY 


G JOHNSON, 


MANUFACTURERS OF 


THE JOHNSON 
COMPOUND 


[|mmonia (ompressor 


AND 





ICE ® REFRIGERATING 
MACHINES... . 





Office, Room 76, Worcester Block, 


PORTLAND, OREGON. 


Pemmsylvamia tron Works Company 


50th STREET AND MERION AVENUE, 


PHILADELPHIA, PA.. 





Iee Making and 
Refrigeration Plants 


e ° e 
eee 
e* e* 0° 


BUILDERS 
OF 


Philadelphia, Dec. 29, 1891. 


E beg to announce to the public that we have 
concluded the purchase, from the estate of 
the late David Boyle, of Chicago, of the 

entire ICE MAKING business lately conducted by 
him. Being placed in possession of all drawings, 
patterns, etc., conversant with this line of busi- 
ness, and operating a large and completely 
equipped plant, we are prepared to execute 
promptly all orders for repairs, make any exten- 
sions or additions to the plants already erected, 
as well as to furnish estimates and plans to those 
contemplating the purchase of an Ice Making or 
Refrigerating Plant of any size. 

Trusting that we may have the pleasure of 
being of service to you, and soliciting your com- 
mands, we are, 


| 


Very truly yours, 


PENNSYLVANIA IRON WORKS GO. 


New York Offices, 9&11 Wall St. 


REFRIGERATION <:. 


TEVULCAN * 


Ice and 








Refrigerating Machine 
























































||| Enterprise Brewery, 
San Francisco: 

“The 25-ton Refrigerat- 
ing Machine has been 
running continuously 
since 1887, and has proy- 
ed economical and satis- 
| factory ineveryrespect” 


Hotel Del Monte, Mont’y: 


-q ‘‘The Ice Machine now 
inoperation at Hotel Del 
Monte is and has been 








since its completion a 
very satisfactory plant. 
e take pleasure in cor- 
lly recommending 
is variety of machine 
to any one who may re- 
quire its use.” 


Hotel Rafael,San Rafael: 
“The ‘Vulcan’ Ice and 


good workm: anship. The 
ice is clear, 

South San Francisco 
Packing and Prov. Co.: 
“Ttgivesus pleasure to 









ating plant furnished by 
the Vulcan Iron Works 
for Our packing house, 
in 188€, has been in op- 
eration since then, and 
has given the best re- 
sults, to our complete 
satisfaction.’ 


THE VULCAN IRON WORKS, 
Henge SAN FRANCISCO, CAL. 


Fremont Street, 


THE CRAFT 
REFRIGERATING MAGHINE 60. 


No. 15 Cortlandt Street, NEW YORK, 


«ss MANUFACTURERS OF.... 













JAMES B. CRAFT, Prest. 
F. L, BIGELOW, Vice-Prest. 
GEORGE 8. BARNUM, Sec. & Treas, 


WORKS: 
NEW RAVEN, Sone: 
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Furnished on Application. 
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i} is v1 
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FOR ICE MAKING PLANTS. 


Descriptive Circulars, References, Detailed Kstimates and Information 


*pounbo.w ST oAnjes0duie. 
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THE WESTERN ICE MACHINE CO. 3K 


OTTO HOFFMANN, PROPRIETOR. 





Refrigerating Machinery 


FOR BREWERIES, PACKING HOUSES, ICE FACTORIES, 
COLD STORAGE PLANTS, MARKETS, CONFECTIONERS, ETC. Aa 


and after expense, is more easily handled than 


kyery Part Acces sible Whil e In a HIS machine is the simplest, cheapest in first cost 
Vr 


any other, and takes less room. Absolutely no 


Motion. 


@. possibility of leaking Ammonia. Machines of any capacity 
The Most Cooling with the ae J from smallest to the largest. We would be pleased to 


make Estimates, and believe we can show you a saving 


Least Expense. 


— WESTERN IcE MACHINE Co. 


Office, Room 605 Northern Office Building, Cor. La Salle and Lake Sts., 


See this space next issue for Illustration of Machine. S t1 | GO aay G O, | [3 [= 


ICE ® MACHINES 


(WINDHAUSEN’S SYSTEM.) 


AINSLIE, COCHRAN & CO. 


________-_— LOUISVILLE, KY. ——-----—_——__— 


We the (Prade + Se 


DIDI PDD DDI LD DDD III 


in cooling your cellars. 























































































































































































































































































































We have recently secured the sole 
right to manufacture and sell Wtnp- 
HAUSEN’S CARBONIC ANHYDRIDE ICE AND 
REFRIGERATING MACHINES inthe United 
States. These machines have gained 
a wide reputation on the continent for 
their simplicity, durability and _ eco- 
nomical running. They have been in- 

















































































































dorsed by the German government, an 





eighty (80) ton machine having been 
placed in the powder works at Spandau. 
[hey are also fast superseding other 
systems in the prominent breweries of 
Germany, nearly zoo being in operation 


already. They are the only machines 
using carbonic anhydride, which has 


such a great range of expansion, pro- 





duces such intense cold, and is cheap, 
odorless and easily obtained The above cut represents the No. 2 Machine at the Terre Haute House, Terre Haute, Ind. 


WRITE TO US FOR FURTHER * 
. 
PARTICULARS s 


AINSLIE, GOGHRAN & GO. ** REFRIGERATING PLANTS 
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THEO. O.VILTER,Prest.& Supt 
ALBERT WALLBER,Vice Presf. 
WM.O.VILTER, Secy &Treas 











FOR BREWERIES, PACKING HOUSES, 
CONFECTIONERIES, 
COLD STORAGE HOUSES, ETC. 


MILWAUKEE, WIS. 








| TERETE INTE IGE-MIAKING PLANTS 


Direct Expansion or Briné Syustem—e=>e 


Van Winkle Gin 6 Machinery Go, sumcms, 











-MANUFAGTURERS OF 


Bonne. LCE MACHINE 


FOR ICE MAKING, COLD STORAGE PLANTS, BREWERIES, PACKERS, ETC. 


WRITE FOR ESTIMATES AND FURTHER INFORMATION. 


VAN AWINKEE GIN AND MACHINERY CO=—— 
OFFICE, 210 MARIETTA STREET, ATLANTA, GA. 


Ine AMBPIOaN 106. Machine. Company 


REFRIGERATING #® +  . 
__ LINE AND WINKLER AUTOMATIG == Na KING MACHINE SYSTEM 


Simplicity of Gonstruction, 
Durability, 
Eificiencu, 
Economu. 






















































































































































































































































































































































































































































































































































































® 
—__ IGE-MAKING o: 
© REFRIGERATING 
= PLANTS 


aes From One Ton to Two Hundred 
‘ Tons daily capacity. 









































































































































































































































See MACHINES IN 
oy OPERATION. 


1. The simplicity of construction. Every part is simple and complete, is ex- 4. Our Patent Gas Condenser enables us to work with warmer water and less 





























































































































































































































































































































































































































































































































posed to full view, easily got at and can be readily understood and handled by 
an engineer of ordinary intelligence. 


2. The freezing process is completely automatic (WHICH NO OTHER FREEZ- 
ING SYSTEM POSSESSES), through the action of our patent evaporation pres- 
sure regulator; it saves valuable working time. Every part is independent of 
the other, and can be overhauled orreplaced without stopping the whole machine. 

3. That ice is manufactured from distilled water, which is free from disease- 
producing germs, such as abound in ice frozen on rivers and ponds, is chemically 
pure, and is infinitely preferable to the natural product. 


water than any other machine, as the water is applied DIRECT on the hot pipe 
without waste or slop on the surroundings. 

5. We can make more ice or coldair than any other machine, WITH THE 
SAMH AMOUNT OF FUEL. Experts have placed the difference in our favor 
at not less than 25 per cent. 

6. The Condensers and Freezers will not stop on account of sediment. They 
never require cleaning. They clean themselves while at work without sepa- 
rate attachment. Our freezing coils are so constructed that no pipe joint is used 
inside of the tank, and each coil is independent of the other. Each coil section 
can be taken out while working without interference with the other sections. 





Company’s Offices, 35 Broadway, Rooms 72, 73,74 and 75, New York. 


MUOF 
Maonine 


GIN GENIN ATal 
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HE ABSORPTION MACHINE made 

by the Blymyer Ice Machine Co. 

is superior to any compression machine, 

either for refrigerating or ice making. 

These machines are radically different 

from all other absorption machines, and 
are In every way superior to them. 


BLYMYER ICE-MAKING MACHINES NOW IN OPERATION. — 


| 
| Size. 


4. ICE 


ADDRESS. 









No. NAME. | 
| 
1 So Lon. Meridian lice MipiCos.5..-seneeeeee | 
1 10 ” | Baton Rouge Ice Mfg. Co........... 
1 15 zi Evansville Ice and Cold Storage Co 
1 5 - AG Moresgisy et Aiea ct eee | 
1 15 Lookout Ice and Cold Storage Co...) 
1 10 Morris IceCoi ic... org neces cece nein 
1 15 Déxarkatia Tce Cowiseccsaeeen eae 
Te 30 ” | Lookout Ice & Cld. Stor. Co.(2d Order) 
PS ahs ~ #| Gadsden Ice Commie tenn cceee in | 
1 6 "| Sheffield Ice Consgensc veer 
1 5 4 Decatntlcé (Cos. prc neste tee 
LO So | Crystal lce: Co. cenaconcherhomeres eee | 
1" = Dentormlce Cow ti iasccce se teense | 
1 5 o Van Buren Ice and Coal Co......... 
ae ees 4 Biloxi Artesian Ice Mfg. Co........ | 
1 25 2 Hutchinson Ice Mfe. Col.) .)-:....| 
1 12 4 Parkersburg ice Cotas.) necator | 
1 30 S Union Ice! Con jac .cot cost emer | 
1 Sa Dominick & Karston:....s.cen cece. | 
1 3 e DeCoppetkce Comesnnsnccsteceen ees | 
1 35 2 Evansv’le Ice & Cld.Stor.Co.(2d Order) 
1 2 a Van Horn & Chambers............. | 
1 4 . John C. Webb 
1 12 Mf Huntington Ice and Storage Co....| 
1 3 i. ‘Pupelo ice Coco. so eee 
1 30 Wheeling Ice and Storage Co...... 
*j 10 es Ft. Payne Ice and Cold Storage Co.| 
*1 10 4 Coronado Beach Co. (Hotel del Coronado) 
*] 1 x Walter Aiken (Hamilton Hotel)....| 
*1 20 : Decatur Cold Storage and Ice Co...| 
*} 12 7 Marietta Ice’ Comst:c'. seteees oe oine 
*] 35 a Dayton Ice Mfg. & Cold Storage Co 
*] 30 e Zanesville Artificial Ice Co.... .... | 
Fira) 35 44 Evansv’le Ice & Cld.Stor.Co.(3d Order) 
Pee o a Cotinolly & Cartis,...c.auedaeceee ne 
Sh .} 2) Lebanon Artificial Ice Co.... ...... 
*] Sonia Cynthiana Elec. Light & Power Co} 
Wai’ <s ef Grenada Cream’y,Cld.Stor.&Ice.Co 
*1 OY) is ae Washington Ice Cox. acca seen 
*) 30 = Wheeling Ice & Storage Co.(2d Order) 
*] 32 | Cotisumers 1céiCo..) ga. esse 
ee Ls Shelbyville Artificial Ice Co....... 
=) Pao 4 Pueblo Distilled Water Ice and Cold! 
| Storage:Coichisesc es eveete eee | 








Meridian, Miss. | 
Baton Rouge, La. | 
Evansville, Ind, 
Jeanerette, La. 
Chattanooga, Tenn. 
Jackson, Miss. 
Texarkana, Tex. 
Chattanooga, Tenn. 
Gadsden, Ala. 
Sheffield, Ala. 
Decatur, Ala. 
Wichita, Kan, 
Denton, Tex. 

Van Buren, Ark. 
Biloxi, Miss. 
Hutchinson, Kan, | 
Parkersburg, W.Va.| 
Denver, Col. 
West Point, Miss. 
Somerset, Ky. 
Evansville, Ind. 
Lebanon, Ohio, 





| Demopolis, Ala. 


Huntington,W.Va. 
Tupelo, Miss. 
Wheeling, W.Va. 
Ft. Payne, Ala. 
San Diego, Cal. 
Hamilton, Bermuda 
Decatur, I11. 
Marietta, O. 
Dayton, O. 
Zanesville, O. 
Evansville, Ind. 
Columbus, Miss. 
Lebanon, Ky. 
Cynthiana, Ky. | 
Grenada, Miss. | 
Washington, Ind. | 
Wheeling, W.Va. | 
San Francisco, Cal. | 
| 
} 


Shelbyville, Ind. 
Pueblo, Col, 


| 
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No. 
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LYMYER ICE-MAKING MACHINES NOW IN OPERATION. 


NAME. | 


ADDRESS. 





Skinner & Olson 
Fort Wayne Artificial Ice Co....... | 
Evaunsv’le Ice & Cd.Stor.Co. (4th Order) 
Dayton Ice Mfg.&Cd.Sto.Co. (2d Order) 
Ashland Artificial Ice Co........... 
Gibson House 
Palace Hotel 
‘The People’silee Cotsen. caus eee | 
Citizens'lce Coun teresa eet eee 
Civild ec W Hite A acacecs ts eee | 
Pueblo D.W. Ice & Ca.S.Co. (2d Order) 
Colorado Ice and Storage Co....... 
WB iCorniell 2i..5 & eee eee 
Mr. H. G. Meumann 
Constimers I cesCo.2 cirace cee eeeniet | 
Artificial Ice and Storage Co....... | 
Brigid Ice Mig.iCors. tener eeuaaee st 
Orystal leeCo rn cacumean er eee | 
Meridian Ice Co. (2d Order) 
DaytontIce!Golise. . aoe oe wees | 
Decatur Ice Co. (2d Order).......... | 
The Ruddick Artificial Ice Co..... 
Mars Anpist Hrath:. .o,sssrs ose seeeen 
The Crystal Ice Mfg. & Cd. Sto. Co. 
Consumers Ice Co. (2d Order)....... | 
Peru Ice and Cold Storage Co...... 
The Crystal Ice Mfg. and Od. Stor. Co, (2d Order) 
Lafayette Artificial Ice Co......... 
R. T. McDonald & Judah Hart 


| 









* These machines were erected in 1890, 
** These machines were erected in season 1891, 


Topeka, Kan. 
Fort Wayne, Ind. 
Evansville, Ind. 
Dayton, O. 
Ashland, Ky. 


| Cincinnati, O. 


San Francisco, Cal. 
Birmingham, Ala. 
Los Angeles, Cal. 
Colorado Spr’gs,Col. 
Pueblo, Col. 
Denver, Col. 
Tampa, Fla. 
Bessemer, Ala, 
Vicksburg, Miss. 
Canton, O. 

Joplin, Mo. 
Albuquerque, N. M, 


| Meridian, Miss. 


Dayton, Tenn, 
Decatur, Ala. 
Columbus, Ind. 
New Iberia, La. 
Columbus, O. 

San Francisco, Cal. 
Peru, Ind. 
Columbus, O. 
Lafayette, Ind. 
New Orleans, La. 
Long Branch, N. J. 
Bridgeport, Ala. 
Cincinnati, O. 





BLYMYER REFRIGERATING MACHINES NOW IN 








20 
) 25'The Sachs-Prudens Ale Co. Dayton. 





OPERATION. 
& NAME. | Address. 
Ton ¥ 
| 50)Louisiana Brewing Co..... New Orleans. 


40 Toledo Br’g & Malt’g Co..) Toledo. 
40 Hudepoh! & Kotte (Brew’y) Cincinnati. 
50 Savannah Brewing Co..... 
25\Schantz & Schwind (Br’y) Dayton 
| 15 John Smith’s Sons(Brew’y) Youngstown, 
12,Christ Diehl (Brewery) 
| 12|Genessee Oil Works........| Buffalo, 
12'S. Davis, Jr.,& Co,(Pack’rs)) Cincinnati. 
| 50\Occidental Packing & Pro- 
| vision: Co. cies 


Savannah. 


...| Defiance. 


| Lincoln. 


| Anaheim. 
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CUT OF ee 
FIFTY TON REFRIGERATING 
IN tee Re ee cons ees es 
THIRTY TON ICE MAKING 
NAG HINE. sunt ey 


W. P. CALLAHAN 


\ C0). Ot aaa 
wee 


lo6 Making 
om REIPIGCPACING 
Machinery 


UNDER M. DENNEDY’S PATENT. 


DAYTON, OHIO, 
U.S.A. 















































































































































































































































































































































































































































































































































































































































































BUFFALO: --. 
REFRIGERATING 
MACHINE GO. 


BUILDERS OF THE IMPROVED 


Bultalole?:  / Sy 
Rettigeraing | =/ah3 


MACHINE 
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Full particulars, estimates, 
Illustrated Circular, con- 
taining list of ma- 
chines in use, etc., 
furnished upon ap- 
plication. 


@ 
Buffalo, N. Y. 
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ICE MAKING “MACHINERY 


(2) 


eG, Lien Y Rec oo: 


MANUFACTURERS OF 


[mproved 182 Making aN 


ueRefrigerating FAipparatus ++. 
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VESSEL AND DSEEAMSH] Pal been 


wh THE SIMPLEST AND MOST EFFECTIVE ICE MAKING 
hat MACHINERY ON THE MARKET —_—_=_ 


All working parts made to gauge and template, so as to be readily duplicated. Correspondence solicited. Testi- 
monials from parties using our machines on application. We build our own machinery, and therefore can guarantee 
everything fully. Our machine will in every case make the amount of ice guaranteed. Send for our pamphlet: 
‘HOW TO MAKE AN ICE FACTORY PAY.” 


Office and Works, NEWPORT NEWS, VA. 
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SOUTHERN [OE MAOHINE 60. 


SOLE OWNERS AND MANUFACTURERS OF 


-- - The Latest Improved Hbsorption - - - 


ICE AND REFRIGERATING MACHINE. 



























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Pel heeSOURTERN 


The SOUTHERN ICE AND REFRIGERATING MACHINE is one of the best and has been 
acknowledged by the most experienced ice manufacturers to work more economical and 
produce ice cheaper and of a better quality than any other machine on the market to-day. 





>i ALL MAGHINES NOW IN OPERATION ARE GIVING PERFECT SATISFACTION. ¥>>2=~ 











FOR ESTIMATES AND . 
BEGET cccace SOUTHERN ICE MACHINE Co. 
CHATTANOOGA, TENN. 


BDDRESS Ee. 


, 
to 
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H. J. KREBS’ U. 5. A. GIPoUlatING SUStEM O1 AMMONIA 


PATENTED SEPTEMBER 9Q, 1890. 


The results achieved by this system, both for brine cooling and ice making, are unexcelled. It ensures dry gas to the pump and abundance of feed to the expan- 
sion pipes, therefore economy in piping, economy in ammonia and economy in space. It is simple andeasily operated, and saves time, money and worry. 
IN ORDERING MACHINES SPECIFY THE U. S. A. CIRCULATING SYSTEM. ; ; 
During last year it was Introduced with great success in the following establishments: Charles W. Street ,Packing House, Baltimore, Ma.; Washington Abattcir 
Co., Bennings, D. C.: New Abattoir, Philadelphia Stock Yards, Philadelphia, Pa.; Wilmington Abattoir and Co.d Storage Co., Wilmington, De), Ihese plants were 
erected by Mr. J. C. Mustard, of 1818 N. lith St., Philadelphia, Pa. 
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This system is suitable for all makes of Compression Machines. It secures ample feed to the expansion pipes and a regular flow of dry gas to the compressors, 
which thereby are enabled to do more and better work. 


SOME OF THE ADVANTACES ARE: Reduccd number of valves, reduced pipe surface, reduced first cost, reduced consumption of ammonia, 
reduced attendance, reduced space, reduced wear and tear, reduced bills, increased refrigerating effect, increased certainty of operation, increased life of machinery, 
increased satisfaction, increased balance sheet. For full particulars address 


H. J. KREBS, M. E.,. WILMINGTON, DEL. 


Set ltt tela tthe ttt heehee tliat dete te beta tehe hehe hehehehe thet te betel betel tele ttetelele tele tehetelttatabe tabbed tebe be bebe tetebe belted tebe tlt betel bette thet t tthe ttt heb ttt he heb ttbehehell 


le (: MUSTARD, aa Street, eee Pa, 


BUILDER OF 


ICE MAKING® REFRIGERATING MACHINES 


DURING LAST YEAR I HAVE ERECTED THE FOLLOWING PLANTS: 
-. REFRIGERATING . MACHINES -’. 








N, Autle, Pork Packer, - - - - - - - Washington, D.C. Big Elk Dairy, - - -  - - - - - - = Oxford, Pa. 
C. Spuck, Sausage Maker, - « - - - - Baltimore, Md. West Chester Dairy, - - - - - - - West Chester, Pa. 
David Eichner, Pork Packer, - - - - = - 3altimore, Md. Chas. W. Street, Packing House, ey at ae em Baltimore, Md, 
J. F.C. Hansen, Pork Packer, - “ 5 . : 3altimore, Md. Washington Abattoir Co., - - - - - - - Bennings, D.C. 
Jos. J. Martin, Brandywine Dairies, - -, - - - Cossart, Pa. Wilmington Abattoir and Cold Storage Co., - - Wilmington, Del. 
R. W. Downing, Wallingford Dairy, - . / - Wallingford, Pa. New Abattoir, Philadelphia Stock Yards, - - Philadelphia, Pa. 
H.B.& E. A. Pugh, Dairy, - - - - = is - Oxford, Pa. 

. . 

ore LC oretisioh LY ee 
J. S, Bell & Sons, Ice Factory, ee ey Norfolk, Va. Suffolk IceCo, - + + = = + = = = = Suffolk, Va 






The last named plant | am now about starting, having changed it from absorption 
to compression. A number of above plants are fitted with the U. S. A. Circulating @G ‘ ® > ’ 
System, which for efficiency, economy and simplicity cannot be surpassed. My Sh 
@) 1818 North 17th St., Philadelphia, Pa, 


long experience in the ice and refrigerating trade enables me to select the best, and ©) 


| take especial pride in furnishing high grade machinery at moderate cost. CORRESPONDENCE SOLICITED, 


On 
Oe 
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OR several years past we have been 
fH engaged in building Consolidated 
Ice Machines, and many of the 
very best running in the United States, 
at the present time, are of our manu- 
facture. Since the original Company 
have failed, we have concluded to con- 
tinue this business, and hereafter will 
manufacture, to order, any kind or 
style of a Consolidated Ice Machine 
desired. We will also contract for 
complete plants, and will put in either 
direct or brine circulation, as may be 
desired. We make a specialty of fur- 
nishing duplicate parts, and keep them 
always in stock, and can furnish on 
short orders any detail of these ma- 
chines. We manufacture special steel 
valves and white metal rings designed 
especially for ammonia work. ' 
We guarantee protection against any \ 
and all claims or pretended claims for : 
patents on these machines. 

These machines are known through- { 
out the United States for the excellence 
of their construction, and their superi- 
ority to all others in use. They need 
no better recommendation than their 
own work. All the material and work- . = 
manship on them is of the finest quality. = é ee 
We have the original drawings and patterns in our possession, and can furnish a better machine for less money than can be built 
elsewhere. We also manufacture and keep on hand to supply the trade the finest steel fittings and steel valves made in the 
world, designed especially for ammonia work, and will be pleased to quote prices to purchasers. 



























































































































































NOTE.—It has come to our knowledge that parties owning or claiming to own a bogus patent, issued to one James Boyle in 
1876, for an ammonia compressor, have been putting in circulation notices that the pumps used on the Consolidated Refrigerating 
Machines is an infringement on said patent, and that they will bring suit against any one using them; therefore we hereby 
guarantee to aJl persons purchasing one of our machines protection against said fraudulent claims, and request all persons 
receiving one of such notices to forward the same to us, with a statement setting forth whether they have been influenced not to 
buy a Consolidated Machine thereby. We also give the parties setting up these claims public notice that we will bring suit 
against them for damage to our business by them, by misrepresentation and fraud. 


JOHN FEATHERSTONE'S SONS, 


2-36 Front Street, Corner North Halsted, 
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Icex Refrigerating Machine 


....MANUFACTURED BY.... 


WHITEHILL ENGINE®PICTET ICE MACHINE Co. 


JAMES HARRISON, Supt. 

Boreel Building, 1:5 Broadway, Room 37. 

NEW YORK, January 24, 1891. 
THE PICTET ARTIFICIAL ICE CO. (Limited), New York: 

Dear Sirs: Your favor of the 22dinst.isathand. Inrcply, the ex- 
amination of our expert and his subsequent report were convincing that 
the article known as Anhydrous Sulphurous Oxide is a sufe article for 
: 4 - storage or shipment, its tendency being to extinguish rather than to 
a guarantee against explosion. cause fire. Yours truly, JAMES HARRISON, Supt. 


WE DO NOT USE AMMONIA NEW YORK BOARD OF FIRE UNDERWRITERS, 
' BUREAU OF SURVEYS 


Pictet Machines use Anhydrous Sulphurous Oxide, a 
chemical noted for its low working pressure, is of itself a lubri- 





cant, and does not injure any of the metals ; its low pressure Is 





































































































































































































Working Pressure irom 50 10 7o IDs. & 


K We guarantee GREATER ECONOMY OF FUEL, doing the same 
amount of work with less coal than any machine in the market. 





FOR LIST OF REFERENCES AND FURTHER PARTICULARS, ADDRESS 


WHITEHILL ENGINE? PICTET ICE MACHINE CO. 


WORKS: NEWBURGH, N. Y. 


New York Office, 21 Cortlandt St., Room 6. 
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FRICK COMPA 


----- ENGINEERS, 


WAYNESBORO, FRANKLIN COUNTY, PA., U. S. A. 
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INCORPORATED BBS. 


JOSEPH PRICE, President. 
SAMUEL HOEFLICH, Vice-Pres. 
Hl. B. STRICKLER, Treasurer. 
EZRA FRICK, Secretary. 
EDGAR PENNEY, M. E., Gen. Sup. 


ESTABLISHED 1853. 














MAIN WORKS AND GENERAL OFFICES: WAYNESBORO, PA. 


CAPITAL, = = - = = $1,000,000. 
MANUFACTURERS OF THE 


ECLIPSE 
166 Making Reirigerating Machines. 


5-Ton Machine. 


SEND FOR OUR NEW CATALOGUE, 1890. 


A Few References: 


+> 


ate 





















i 
mI 
















HU WV 








; I I 


=i 





mn 






a 
l 


Pr 
STAT ninth 


tn 









WE BUILD THE 






pT 






























BREWERIES. oe ta | HT Hil ihm i a 
ons. 
Phoenix Brg. Co., Baltimore, Md......... LARGEST 
Gipps Brg. Co., Peoria, Il SP 5 
rattler & Mennell, Paterson, N.J....... AND MOST 
; erman Lackman, Cincinnati. .......... . 
Henry Fink, Harrisburg, Pa.............-. 


SUCCESSFUL 


Sebastian Helldorfer, B: timore, "Md. ... 
Frank Reisch & Bros., Springfield, Ill.. 





Jos. Stein & Co., Louisville, HKeyeer se ee aa 
Meyer & Reidlin, Covington, Ky.......... 3 MACHINES 
Parkersburg Brg, Co., Parkersburg, W.Va. 27 
Bellevue Brg. Co., Cincinnati, O........... 50 BEYER 
Cumberland Brg, Co., Cumberland, Md. 27 
D. Lutz & Son, Allegheny, Pa. 50 MADE IN THIS 
Herman Lackman, Cincinnati (2d order).. 8O 

OR ANY 


PACKING AND COLD STORAGE, 
OTHER COUNTRY. 


J.C. Shafer & Co., Baltimore............ 40 
G. Cassard & Sons, Baltimore...........-. 25 
3altimore City Storage Co., Bultimore . 32 
Armour Packing Co. Kunsas C LLY. siak Domes 100 
Shallcross & Son, C oatesville, Pa..... 15 


Washington M: irket Co., Washington, D.C. 32 
Armour Pckg. Co., Kansas City ( (2d orde r)..150 
Francis Whittaker & Sons, Wichita, Kas.. 150 


Emil Winters, Pittsburgh, Pa............. 37 
Frank Seifrid, Louisville, Ky.............. 7 
Chicago Packing & Provision Co,, Chicago. 150 
Chicago Packing & Provision Co., Chicago 
{GSGORE OTAOL) oo. ca-cccaca sawn oe tei 150 
Steelton Store Co., Steelton, Pa..... wee 
Pittsb'’gh Meat Supply Co., Alleghe ny, Pa. 50 
J. Vogle & Son, ¢ Nincinnati..........c.+e+- 00 
John C, Hately, Chicago ............ . 65 
G HH. Hammond & Co., Hammond, Ind... 150 
G.H. Hammond & Co., Omaha, Neb.... .150 
Calumet Canning Co., Hammond, Ind..... 32 


West Chester Cd. Stor. Co..W. Chester, Pa. 40 
Chautauqua Lake Ice Co,, P.ttsburgh, Pa. 20 








ICE FACTORIES. ice. 
Tons. 
F. L. Ellis & Co., Hopkinsville, Ky. . 10 
Consumer Ice Co., New Orleans, La. 100 
Litile Koc ke Lee < »., Little ee AC textes 35 
Owensboro Ice & (d. Stor. Co.,O sb'o, Ky 20 
W.S. Lurton, Tacicac nville “hi av em mmKane 15 
Pulaski Ice Co., Pula-ki, Tenn . 5 
Armour Packing Co., Kat EY spawn eo = 
Ewi g fe a Uniontown, Pa,, . . 15 2 
s.W Hall, Ree res ae ee = 
Chautau qua oe ee 368 o., Pittsburgh..... 40 
Chautauqua Lake Ice 'p ittsburgh (2d 
order). inene ave dean 
West Chester Ice Co.. Wert Chester, Pa. 15 
Steelton Store Co., Steelton, Pa ae 32 
Parkersburg Brg. Co,, Parkersburg, W.Va, 3 
Cumberland Brg Co. Cumberland, Md s i i} 
Hagerstown Ice Co Hag rerstown, Md au an ) 
Alberto Malo, City of Mexico, Mex........ 2 EET ii 
Germantown Ice Co,, Germantown, Pa... 20 : = RR, 
Bryn Mawr Hotel Co., Bryn Mawr, Pa... 20 Ape ae » SSS 
Geo. 8. Sexton & Co., Wytheville, Va..... 5 Ww : 


Cambridge Ice Co., Cambridge, Md....... 10 150-Ton Machine. Weight, 198,250 Penmda 
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FRICK COMPANY, ENGINEERS, 


— Waynesboro, Franklin Go, Pa. 
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A GENUINE CORLISS ENGINE WITH ALL THE LATEST IMPROVEMENTS. 


“EGLIPSBE” GORLISS TANDEM GOMPOUND GONDENSING ENGINE 


UP TO 3000 HORSE POWER=——————————>> 














We have complete line of patterns and build Corliss Horizontal Stationary Engines, Corliss Vertical Engines, Condensing or Non- 
Condensing, Single or in Pairs. Corliss Compound Engines, Tandem or Cross Compound. Corliss Engines for any service, 40 to 
3000 horse power, in a single engine. 

SPECIAL NOTICE.—With our Corliss Engine we contract for fitting up complete the entire Steam Plants, including Steam 
Boiler, Feed Water Heater, Feed Pumns, Piping, Shafting, and all the appurtenances and belongings peculiar to a first-class job. 


SEND FOR SPECIAL PAMPHLET AND LIST 
OrREFERENGES OF CORCISS ENGINES: 








1000 HORSE POWER “EGLIPSB” PLAIN GORLISS ENGINE. 
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THE WILSON-SNYDER MEG. Co. 


MANUFACTURERS OF AUGUST SNYDER’S PATENT 


06 and Reirigeratind Machine 


SK SPECIALLY DESIGNED TO MEET THE DEMANDS OF ICE MAKERS “ 
wa AND REFRIGERATION IN ALL ITS APPLICATIONS 





INTERIOR VIEW OF WORKS OF THE WILSON-SNYDER MFG. CO. 


OE ORO OOO OOOO OREO OOOO OE EOE OS OOS OS OE SOE OI OE A OE IO OR AL OS OE DOO OO AOE OPO OSE OE OSS 


WO styles of these machines are built: One, single acting compressor, with duplex condensers and brine tanks; the other, 
duplex compressor, condensers and brine tanks. The special advantages of this machine over all others are as follows: 
In either the single or duplex machine, either one of the brine tanks or condensers getting out of order, or anything happen- 
ing to necessitate repair, the system of valves is so arranged as to allow using but one condenser or one brine tank, and the 


machine is kept running with the disabled part as though nothing had happened, while the disabled brine tank or condenser is_ 


being dismantled and repaired. Write for list of machines in operation, references, prices, etc. 


LLL LOLOL LEE EAE EEE AE AAA AE A ADEA ADE A AE Ale AEE ADE ADL ADE ADEE AE AE AEE AE ADDL ADE ADE AE AE AGE AE ADEE DADE AEE EDAD’ AE AGED AED QE AEA ADE ADEA DADE DDE AGED OEE ADE ADEA ADEA DA 


ramon LF UMPING MACHINERY 


Including AIR PUMPS, BRINE PUMPS, HOT AND GOLD WATER PUMPS, 
BOILER FEED PUMPS, TANK PUMPS, Etc. 





Ammonia Valves, Pipe Coils and Pipe Fittings 


PITTSBURGH, Pa. 


of veep 


MARCH, 1892,] ‘wIGha. AND +) REFRIGERATION . 163 


™ HERCUL E S CT 


(REFRIGERANT: ANHYDROUS AMMONIA.) 


FOR BREWERIES, PACKING HOUSES, 
COLD STORAGE AND ICE MAKING. 




















THE HERCULES ICE MACHINE. 





The Hercules Ice Machine is the most compact, most 
economical, most easily handled, well constructed, and HERCULES WORKS, AURORA, ILL. 
thoroughly satisfactory machine in the market. 








OUR GUARANTEE IS THE HIGHEST GIVEN BY ANY 
COMPANY, AND EVERY MACHINE SOLD HAS 
EXCEEDED THE GUARANTEE. 
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* THE HERCULES MODEL ICE PLANT. 





LEE WOLF, DEALER IN BEER AND IGE. | FORT WORTH PACKING CO. 


FORT WORTH, TEXAS, 


mW + 7 : 
ee September 30, 1891, ; GENTLEMEN : November 17, 1891. 
a eptembe : After a thorough examination of the leading machines, we decided 
' upon yours—one 100-tons and one 50-tons. They “have accomplished all 
9 ‘ 
; ee savor of the ae ae econ ed, ones pleased ig one ee they were put in for, and we are thoroughly satisfied with them in 
spring run t oA seven and one a Z ae ee he e OLE a perce oe f ee every respect. We have two large chambers which are refrigerated by 
months (actual running time), I find it has given genera sate action, ; the same, and have also shipped thousands of tons of ice from our 
It will make more than this amount of ice, but I am using in addition : Packery, and everything has given satisfaction. I have been some 
7 pop tect a cold stor: age. I gladly add my testimony to the worth of ; eighteen years in the packing s business, and have used and tested all 
the ercules” ice machine. ‘ the | ‘leading machines, but the ‘Hercules,” in my estimation, is far 
Yours truly, : superior to them all. We are well satisfied with our plant, 


LEE WOLF. i Respectfully yours, GEO. M. BARNUM, 
: Gen’l Manager Ft. Worth Packing r Co, 


THE NERCULES BLUE BOOK No. [, ON ICE MAKING AND REFRIGERATION, IS JUST ISSUED 


AND WILL BE SENT FREE To INTENDING PURCHASERS. 


THE HERCULES IRON WORKS, 


aenccowayrens Room 502 Owings Building, Dearborn and Adams Sts., GHIGAGO. Rees 


150 BROADWAY. 
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THe SMITH & VAILE Co. DAYTON, OHIO, 
Six 2 ee ale a PUMPS 


FOR BVERY PURPOSE. 













WE MAKE A SPECIALTY OF FOR 


BRINE PUMPS, ice s Refrigerating 
COLD WATER PUMPS, 


BOILER FEED PUMPS. Machines. 








Get our Special Prices before buying elsewhere. 


~wee—NEW YORK HOUSE, 112 LIBERTY ST-.- 


THE GORDON STEAM PUMP CO.—@_™NS 


ome" Steam Pumping Machinery 


FOR + ANY + SERVICE 







Pumps _—___. AMMONIA PUMPS. 
BRINE PUMPS, 7 ON 
ESPECIALLY ADAPTED FOR USE DEEP WELL PUMPS, 
IN CONNECTION WITH 


TANK PUMPS, 


Refrigerating Machinery "ero sto 


MAIN OFFICE 
AND WORKS 


HAMILTON, OHIO. 


BRANCH OFFICES 


NEW YORK~—1836 Liberty St. 
PHILADELPHIA—705 Arch St. 
PITTSBURGH—410 Lewis Block. 
CHICAGO~—Pheenix Building. 
ST, LOUIS—703 Market St. 
CLEVELAND~—146 Water St, 





























































































































































































































Correspondence Solicited. Ss 7 























Chapman Vale Man facturing Co. 


VALVES AND GATES FOR WATER, GAS, STEAM, 
AGID, OIL, AMMONIA, ETG. 
ae a ee eee 


VALVES FOR REFRIGERATING, COLD STORAGE, 
ICE MAKING MACHINERY, ETC. 









os 1ake the best Valv s fo Am ia Heavy Pressure in 
the rket, a e two ills strat Shes represent Ay mmonia 
Vals the it are gun athatistaction. 
General Office and Works, Treasurer's Office, 
INDIAN ORCHARD, 72 Kilby and 112 Milk Sts. 
MASS BOSTON, MASS. 


WAGE 4% AND 


MARCH, 1892.] 
Vrite for Prices on the 


CORRUGATED... 
.. WATER-TUBE 


e 





More Lyffective 


REFRIGERATION .’. 


165 


FEED-WATER HEATER 


and Durable 


Than a Cotl Heater at the Same Price. 





SOLE MANU 


FACTURERS: 


The Wainwright Manufacturing Co. of Mass. 


8 Oliver Street. 
BOSTON. 


DOWNIE’ S asa 


DIRECT, DOUBLE-ACTING 


oss 
SEND FOR CATALOGUE 


rump 


FOR NON-FLOWING ARTESIAN 





Lea WELLS FROM WHICH A LARGE 
BH) AMOUNT OF WATER IS TO BE — 























a, PUMPED 


Guaranteed to lift from two 
to three times as much water 
| fromsame wellandsamesteam | 
|| pressure as any other Pump | 
| now in the market. ne 
onl 


STEAM PUMP. 


When writing for prices and 
| testimonials, give depth of well 
and amount of water wanted. 


= 


DOWNIE’S DIRECT SINGLE-ACTING 





























Sole Patentees and 
Manufacturers, 


Downe Bros. & Nevin, timitea 


NEW BRIGHTON, PA. 





(PASSO S REESE RESET REE EEE REESE ESSE Eee 


OTTO 


Gas and Gasoline Engines 


OViERiscs OOOUNIUS Fe 





BEST AND CHEAPEST 


POWER FOR 


Refrigerating 
Machines 
No Skilled Attendance. 
No Boiler, Heat or Danger. 


Started at once for short or 
long duty. 
Sizes, %4 to 100 horse-power. 
Can be used in country or city. 








33d and Walnut Sts., PHILADELPHIA, 
» 151 Monroe 8t., CHICAGO. 


OTTO GAS ENGINE WORKS 


CHICAGO: 26 West Randolph Street. 


General Ke Factory Supplies 


B-B-D- 
GLAND END AMMONIA 
FITTINGS AND VALVES, 
ASBESTOS PACKED COCKS, 
GHAPMAN AMMONIA GATE VALVES, 


Automatic Ammonia Gauges 












Pressure & Vacuum Gauges 


Jenkins and Rainbow 
? Sheet Packings, 


Selden’s Stuffing Box 
Packing, 


Elastic and Sectional Ring 
Packings, 


PURE GUM RINGS—ALL SIZES, 





STEAM FITTINGS, TOOLS, Etc. 


SEND FOR 416 PAGE ILLUSTRATED CATALOGUE. 


RIPLEY & BRONSON, 


SOO North Main St., 


D-D-D- ST. LOUIS, MO. 


i teodiel=ty 


Shioma Automatic Stel Engine 


NO SKILLED ENGINEER. 
KEROSENE, PETROLEUM 















OR NATURAL GAS FUEL. 

1,2, 4,6 and 8 HORSE POWER. 
The most reliable, economical 
and satisfactory power forsmall 
pA | REFRIGERATING MACHINES, 
: CREAMERIES, 


= = PACKING HOUSES, BOTTLERS, 
COLD STORAGE, Etc. 
e=/- Send for Catalogue. 


SHIPMAN ENGINE CO., 





Boston, Mass, 


328 Summer 
Street, 
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MoGrau Retrigérator 8 
Gold Storage 60. 7" 


wee KENDALLVILLE, IND. 


MANUFACTURERS AND BUILDERS 
OF ALL KINDS OF 


REFRIGERATORS = = COOLING ROOMS 


WRITE FOR CATALOGUE AND PRICES. 


special Attention for Ice Gold Storage Buildings. 


CHICAGO OFFICE, 


Loomis Building, Clark and South Water Streets. 


Tut JACKSON REFRIGERATOR CO. += 


EXPERTS IN 








ICE AND 3 
ae ald Storage Architects 
REFRIGERATION. 
Over 300 Jackson Houses, Cuoled by Ice, PLANS AND SPECIFICATIONS FURNISHED 
eas = Pore FOR BUILDINGS AND MACHINERY. 


They never become musty, and carry perishable goods longer and in better condition than any other house. 


Send for ‘‘ Refrigeration,” a scientific treatise 


on Ice Refrigeration, with Circular and 605 RIALTO BUILDING. CHICAGO. 


Testimonials. 


—-THE ALASKA 


REFRIGERATOR CO, 
MuSKEGON, MCIH. 





“Sp WRITE FOR CATALOGUE AND PRICE LIST. 
SPECIAL REFRIGERATORS MADE TO ORDER. 





sala GOLD STORAGE FOR EA mle awe 


m Ga 
| 2 THE FAMOUS LEONARD CLEANABLE IS THE ONLY PERFECT 
TT EN F 

1 & 


Gold Dry Air Refrigerator 


THAT HAS PERFECT CIRCULATION. WON’T SWEAT OR MOLD. SIX WALLS TO PROTECT THE ICE. 





—~=hHousekeepers Recognize its Merits== 


a 

| } Made in all styles and sizes, Hardwood, Antique or Sixteenth Century Finish, with air tight lock. In buying 
ask for ** LEONARD’S CLEANABLE,” and insist on having it. There is no good substitute. Send for illustrated 
j catalogue and price list. New styles for 1892. 





aan iy AY% GRAND RAPIDS REFRIGERATOR CO. 


China Closet, Side 7A Ae CS Sole Manufacturers. 
Board and Refrig- 
erator. GRAND RAPIDS, MICH. 


No. 36%. 
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P. J- CONROY. &,CO. .... :nennDzGEN WATER INDIGAT OR 


@ 75th St. and Island Road, 
PHILADELPHIA. 


H) CONROY asaseme™ 
H Reirigerator Door Fasteners 


ENTED DECEMBER 5, 1885. 
Hi ll lh 
qr 






We make Fav aMtign tions: tor euboe for subterranean water and furnish reports as to the 
number of streams, their exact width, direction of flow, approximate depth below 
the surface, and quantity of flow. 

The great advantage of having a well located, ts: 

1. We locate wells only at such places where we find subterranean FLOWING 
streams; this isa full guarantee of getting wells, which will never drop off or give out 
in time of drought, which is the case where wells are supplied by seepage water only. 

2. We can follow the course of a subterranean stream for any distance and 
select the proper place to sink the well. 
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fastener that forces the door open as well as shut. 





ables our customers to make an estimate of the cost for sinking the well by the foot. 

4. Where the supply of an ARTESIAN WELL is obtained from a running stream or 
a spring, instead of seepage water, in NINE CASES OUT OF TEN IT IS OF GOOD QUALITY. 

5. If there are any springs in the neighborhood where a well is wanted, we can 
trace the underground outlets of same or the supplying flow for any distance. 

6. Where water of low temperature is wanted for cooling purposes, such as 
for BREWERIES, ICE FACTORIES, distilleries, oil refineries, etc., none cooler 
than artesian well water exists. 

7. Our method of locating wells eliminates all and every risk of failure. 

Estimates are given for sinking wells, with guarantee of water, where supply 
from artesian wells is desired. 

We have successfully located a large number of wells. 

For particulars apply to 
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HEERDEGEN & SCHNEE, 


48 EXCHANGE PLACE, - - NEW YORK. 
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BILAC K’?S uarsst proven... 
efrigerator Door Fastener 
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ONLY ONE QUALITY MADE, THE VERY BEST BRIGHT BRONZE. 


A.W BLACK 
REFRIGERATOR DOOR FASTENER 


No 424,847 Patented Apr. 1, 1890 









i Operates from both sides of door. 
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sent sy exeress on neceietorsiz, A. W. BLACK, St. Louis, Mo. 


BLACHKHS 





IMPROVED 


— " Cold Storage 


BEEF°PORK PAGKERS 


¥ Creameries, Cheese Factories, 











Fruit and Produce Dealers. 





ABSOLUTELY DRY AIR, 
AN EVEN TEMPERATURE, 
PERFECT CIRCULATION, 
NO SWEATING. 


CAN BE COOLED BY ICE OR MACHINE. 


Used in preference to all other systems by the 
ARMOUR PACKING Co., the leading beef and pork 
packers of America. A saving of 30 per cent in ice 
over other systems. 
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WRITE FOR PARTICULARS. 





Plans and specifications furnished parties who have their Builder. 


A.W.BLACK, Sr. Louts, Mo. 
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THE LAIDLAW & DUNN CO. 


{| McGOWAN PUMP CO. 
| ECLIPSE PUMP MFG. CO. 





PURCHASERS OF 
BRINE 
WATER 
BREWERY 





AND PUMPS FOR ALL PURPOSES. 







CINCINNATI OEREO: 


AMMONIAL PUMPS MPS 


[elie alle 


FOR USE IN 

These instruments are es- 
pecially adapted for purposes 
named; have metal dials, either 


FOR USE IN...... 
ICE MAKING AND 
REFRIGERATING PLANTS 


|ce Machines, 
Refrigerators, 
Brine Tanks, 


These Pumps are made very heavy 
and guaranteed to work smoothly 
against 300 pounds pressure to the . 


square 1 inch . 


Ammonia 





brass, iron or steel casing to 
Ej} suit place where used. 


2 SNE © 
STANDARD THERMOMETER CO. 


PEABODY, MASS. 


New York Office, 18 Cortlandt St. Boston Office, 70 Pearl St. 





Circulating Pipes, 
EtCuietc: 








VALLEY PUMP 60. 


EASTHAMPTON, MASS, 


DEAN BROS. 


otéall Pump WOPKS - 


INDIANAPOLIS, IND. 





BOILER FEEDERS, “BRINE PUMPS, 
DEEP WELL PUMPS, SINGLE AND DUPLEX PUMPS. 





DUPLEX WATER SUPPLY PUMP. 
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4ONTAL AMMONIA PUMP, VERTICAL AMMONIA PUMP 
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THE DANE Sea ae PUMP Co. 


—=HOLYOKE, MASS.—!_|!— es 


AMMONIA PUMPS, 
BRINE PUMPS, 
TANK PUMPS, Ere: 


Y DUN ! | Mi P IPS For Ice Ice Manufacturing Machinery 
For full informati¢ nd Illustrated 


Gatalogue;write <2. 1. 5 2. « = & 























FOR EVERY SERVICE. 


TE aay, ee DEANE STEAM PUMP GO., Holyoke, Mass. 


aX D. COOK —— |EPPING Jump 
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ARTIFICIAL \N 


ICE COMPANIES “/i\s 


BREWERIES 
%2COLD STORAGE 
WAREHOUSES 


PUMPS 


For all Purposes. 


Cook's 





Patent 
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SEND FOR CATALOGUE TO 


EPPING, 
OARPENTER 
& OO. umes, 


_ 2410-2420 Penn Ave., 


<9" PITTSBURGH, PA. 
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PATENT IMPROVED 


OT EAM PUMPS 


excersion ROTARY PUMPS, 


Beer and Mash, Boiler Feed, Tank, Air, Deep 


Well ar and Artesian Well Pumps. 
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KERF & Ree GREMICEm Co. 
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{fANUFACTURERS OF ——— EE 


Liquid Anhydrous Ammonia : % mon - 








ABSOLUTELY DRY, PURE x SPECIALLY PURIFIED 
AND UNIFORM ALL THE FOR ABSORPTION . 
YEAR ROUND . . 2 MACHINES . 


Allour Ammoniais made from Sulphate Ammoniaonly. Large capacity, best qualities and quick shipments. 
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No. 8 Linde Compressor, 100 Tons Capacity. 


AK YIM YK y x 
SRIBRRR FOR—m 


correspondence @) ICE FACTORIES, COLD STORAGE HOUSES, 


| 


-, BREWERIES AND PACKING HOUSES 


OVER 1300 MACHINES IN ACTUAL OPERATION. 


Solicited... ; 
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CHICAGO : 


THE SOUTHERN ICE EXCHANGE. 


PROCEEDINGS OF THE THIRD ANNUAL CONVENTION—LIST OF DELE- 
GATES PRESENT—ELECTION OF OFFICERS FOR THE ENSU- 

ING YEAR—VOTE OF 

PUBLISHERS OF “SICE AND REFRIGERATION.” 


THANKS TO H. S. RICH & CO., 


Pursuant to call as published in the February issue 
of Ick AND REFRIGERATION, the members of the South- 
ern Ice Exchange assembled in convention in Odd Fel- 
lows Hall, Erswell Build- 
ing, at Birmingham, Ala., 
on February 25. 
the 
meeting was called to or- 


Eten Os30 Ate IM: 


der by the president, Mr. 
J. Rushton, 
behalf of the mayor wel- 
the 
Birmingham. 


who on 


comed delegates to 


LIST OF DELEGATES. 


Eight states were rep- 
resented by delegates. 
Among those present were 
the following well known 
gentlemen: 

Mr. Edward E. Eagan, 
Asheville Ice and Coal Co., 
Asheville, N. C. 

Mr. C. F. Sugg, Hunts- 
ville: [ce Cov, 
Ala. 

Mr. Louis P. Hart, rep- 
City 
Orleans; 


Mobile, 


Huntsville, 


resenting Crescent 
Ice Co., New 
Central Ice Co., 
Ala.; Gorrie Ice Co., Sa- 
vannah, Ga.; Charleston 
leerCo,, Charleston,s. C:; 
Brunswick Ice Co., Bruns- 
wick, Ga.; and Avondale Ice Factory, Avondale, Ala. 

Mr. E. B. Palmer, representing Alabama Ice Co., 
Anniston, Ala., and Troy Ice Co., Troy, Ala. 

Mr. W. S. Ware, representing Jacksonville Refrig- 
Fla., and Stratton Ice 


CHAS. W. 


erator Ice Works, Jacksonville, 
Works, Pensacola, Fla. 

Mr. W. J. Rushton, Birmingham Ice Factory Co., 
Birmingham, Ala. 


NEW YORK: MARCH : 
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Mr. W. J. Hendley, Birmingham Ice Delivery Co., 
Birmingham, Ala. 

Mr. Gooing, Birmingham, Ala. 

Mew We Cs, Grayy Americus ce: Co., 

Mr. Abe Ellis, Columbus, Ga. 

Mr. Wm. Hood, People’s Ice Co., 

Mr. B. J. Dryer, Birmingham, Ala. 

Mr. Jack W. Johnson, Birmingham, Ala. 

Mr. A. J. Werms, Meridian Ice Co., Meridian, Miss. 

Mr. Morris Benjamin, 
representing Atlanta Ice 
Atlanta. City 
Brewing Co. and Stand- 
ard Ice Co., Atlanta, Ga. 

Mr. R. C. Graves and 
Mr. R. E. Lee, of the Boh- 


Americus, Ga. 


Powderly, Ala. 


Factory, 


len-Huse Machine and 
Lake Ice Co., Memphis, 
Tenn. 

Mr. Chas: W. Biese, 


representing Lookout Ice 
and Cold Storage Co. and 
Central Ice Co., Chatta- 
nooga, Tenn. 

Micaela eeeelvic Gomi: 
Milledgeville Ice Co., Mil- 
ledgeville, Ga. 

Mr: J>E. McBride, De- 
catur Ice Co., Decatur, Ala. 


Mr. F. E. Brown, An- 
niston Ice Co., Anniston, 
Ala. 

Mr. R. W. Cole, Bir- 


mingham, Ala. 

Mr. Paul Waddell, rep- 
resenting I. D: Fletcher, 
New Orleans, La. 

Mr. W. H. Gallenkamp 
and Mir Hs De Martin, 
representing the National 
Ammonia Co., St. Louis, Mo. 

Mr. O. Herf and Mr. W. S. Boyden,representing Herf 
& Frerichs Chemical Co., St. Louis, Mo. 

Mien Nickerson,representing Ick AND REFRIGER- 
ATION, Chicago and New York. 

Many sent word, stating their inability to be present 
and signifying their willingness to abide by any action 
taken by the convention. 
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After the roll call, the minutes of the previous meet- 
ing were read and adopted. The report of the treasurer 
was read by the secretary,and on motion a committee of 
three was appointed by the chair to examine the same and 
report to the convention. The president named Mr. 
Wm. Hood, Birmingham, Mr. F. C. 
and Mr. M. Benjamin, Atlanta, as such committee. 

The regular order of business was then dispensed 


Browne, Anniston, 


with, and by request Mr. Rushton explained briefly the 
objects of the association. This provoked a general dis- 
cussion, participated in by Messrs. Graves, Memphis; Ben- 
jamin, Atlanta; Biese, Chattanooga; Palmer, Anniston; 
Ware, Jacksonville; Gray, Americus; Hart, New Orleans; 
and Hood and Rushton, Birmingham, as to the best 
methods to adopt for the purpose of strengthening the 
association and broadening the scope of its action. 
Especial stress was laid on the necessity of inducing 
the outside factories to join the association. Finally, 
Mr. a committee of five 
was appointed by the chair to ‘‘ devise ways and means 


on motion of Benjamin, 
to strengthen the association, to induce new members to 
join, and to formulate some plan by which the business 
could be conducted so as to prevent ruinous competi- 
tion between members of the Exchange.” 

The president appointed Messrs. Benjamin, Graves, 
Ware, Sugg and Gray as the committee, with instructions 
to report at the evening session. 

An adjournment was then taken to 2.30 P.M. 

AFTERNOON SESSION. 

On re-assembling at the hall, President Rushton an- 
nounced that, with the approval of the members, the 
afternoon session would be devoted to an informal and 
friendly interchange of ideas and discussion of subjects 
of interest tothe trade. The members talked very freely 
about their several ways of conducting business, meth- 
ods employed and the results obtained. Many an amus- 
ing incident was related of the experiences of the ‘‘ice 
man” in his retail business. 

A good story, and one vouched for by Mr. Louis P. 
Hart as having actually occurred only recently at Savan- 
nah,Ga.,was as follows: The lady of the house hailed the 
ice wagon as it was passing by,and asked for ‘‘five cents’ 
worth of ice,as her baby was sick.” The driver stopped, 
and not having so small a piece as five pounds, cut up a 
full block to get a piece of that weight, consuming val- 
uable time in so doing, which entailed a loss in shrinkage 
on his load of ice of several pounds. He sent the 
five pounds into the house by his helper, which was, how- 
ever, sent back with the word that ‘‘as the baby was bet- 
ter she would not take the ice until the next day.” Mr. 
Hart failed to chronicle the remarks of the driver. 

This was nearly equaled by the story of the frugal 
housewife who, on paying the driver of the ice wagon 
for five pounds of ice, said she ‘‘ would take two and a 
half pounds of ice to-day and some other time would 
take the other two and a half pounds.” 

EVENING SESSION. 

At half past eight o’clock President Rushton called 
the meeting to order and the following paper on ‘ Dis- 
tillation and Filtration of Water for the Manufacture of 
Ice”? was read by Mr. Chas. W. Biese, of Chattanooga, 
Tenn. 

Mr. President and Gentlemen: \ have been requested 
by this body to write an article on ‘ Distillation and 
Filtration of Water for the Manufacture of Ice.” 
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I have not been able to give this important subject 
the attention it required; and not being a scientific man, 
I can give no details based upon scientific experiments, 
but must confine myself to a plain story of what my ex- 
perience has taught me during the years that I have 
been engaged in the manufacture of ice. 

DISTILLED WATER. 

Among the different waters with which we are famil- 
iar, distilled water is the nearest approach to absolute 
purity, though even this contains one-eighth of a grain of 
solid matter (chiefly the chlorides) in every gallon. 
Rain water as it comes from the heavens ranks next, but 
it averages a grain of solid matter to the gallon under 
the most favorable circumstances. 

As distillation is a generic term for a class of chemi- 
cal operations in which all agree that the substance op- 
erated upon is heated in a close vessel, and thereby 
wholly or partially converted into vapor, which is then 
condensed by the application of cold in another appa- 
ratus, and in a third portion of the apparatus allowed to 
collect in its liquid form ready for use, allow me to call 
your attention to the distilling apparatus now used in 
Should I endeavor to explain the 
good and bad parts of each one:that has come under my 


our ice factories. 


observation, I should consume too much of your time, 
and yet perhaps fail to make it clear; and for these rea- 
sons I shall not attempt to dwell upon them in detail, 
but simply refer to them in a general way. 

In each of the two principal classes of ice machines, 
we find a marked difference in the modus operandi in the 
distillation of water. The compression ice machines 
generally use as the vaporous substance to be distilled 
the exhaust steam of their large compression engines. 
In only a few instances that have come to my knowl- 
For this reason this 
class of machines has to use a special apparatus to take 


edge has direct steam been used. 


out all impurities with which the exhaust steam may be 
On the other 
hand, the absorption machines use the steam which has 


impregnated, such as lubricants, ete. 


heated the retort, assisted by direct steam from the 
boiler. This gives water free of such contamination. 
The closest attention of the operator of either class of 
To obtain 


water free from taste, smell, color or air has been 


ice machines is called to the following: 


the constant effort of all good ice makers, and the fail- 
ure to accomplish this end has been the ruin of many 
At one point 
the manufacturers of all ice machines agree, and that is, 
that the distilled water, whether we use direct or exhaust 
This be- 
ing true, the first care should be to see that the water 
entering into our boilers is of the right kind and manipu- 
lated in the proper manner. 
me to doubt the truth of the statement, so often made, 
to the effect that all water, no matter how impure, will 
part with such impurities when frozen or evaporated. 


otherwise successful ice manufacturers. 


steam, must come primarily from our boilers. 


My experience has taught 


Indeed, I almost feel free to say that I know the reverse 
to be true. I have several times known of water being 
so impregnated with gaseous impurities that when it was 
evaporated and again condensed it still retained its bad 
taste, disagreeable smell or undesirable color. Freez- 
ing it did not change its condition. 

Please give the clipping I will now read your atten- 
tion for a 


moment. It does not directly concern the 


question of the distillation of water, but, as it refers to 


eee ete 
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the gases with which water is frequently impregnated, it 
has an indirect bearing on this subject, of some consider- 
able importance: 


A NEW PRINCIPLE OF STEAM BOILERS. 


_An address was delivered before a society of engineers at 
Bridgeport, Conn., the other evening by F. G. Fowler, concerning 
his discovery of a property of steam which under some circum- 
stances will cause an instantaneous doubling of boiler pressure 
without the application of more heat. His claims were 
demonstrated by a small boiler in which the pressure was raised 
to forty pounds and after being removed from the fire suddenly 
thrown to eighty pounds. In another experiment the pressure 
was raised in an instant from eighty pounds to 160. The claim 
is made that this peculiar property of steam is the cause for 
many explosions in boilers which have endured the inspector’s 
test and have exploded at other times, when the pressure was 
apparently lower. 

The speaker illustrated his principle as follows: 
a boiler in one of our factories had been tested to 120 pounds by 
the inspector, and that it was capable of withstanding 150 pounds 
pressure without exploding, and that it was carrying eighty 
pounds of steam. Now if by chance the same combination of 
conditions should be produced as I have produced in experiment, 
so that the pressure was instantly raised from eighty to 160, an 
explosion would have been inevitable, and one would then have 
a boiler which was tested to 120 pounds and capable of standing 
150 that exploded when the gauge was indicating eighty. This 
is as mysterious an explosion as any that comes to our knowl- 
edge, and we have in. the experiment a rational explanation of 
what has heretofore been a mystery, one based on natural laws 
that can be demonstrated to exist. It was then shown that the 
cause of this sudden rise of pressure was due to a certain com- 
bination that existed in the boiler, and that one of the essential 
elements of that combination was the impregnation of the water 
with gases—which were of no earthly benefit, but on the con- 
trary a detriment—and that by the removal of those the danger 
is obviated. This claim was demonstrated by expelling a por- 
tion of the gases from one of the boilers, and then repeating 
the experiment when the rise was only between one and two 
pounds. 


What is the remedy for this disease? Is there no 
balm in Gilead? It is held by many,and with a great deal 
of reason, that water purifiers should be used for cleans- 
ing the water before it goes into the boilers. Others 
contend that the water from the boilers may be kept 
clean and pure by frequent blowings off and by the use of 
boiler cleaners or machines for taking the scum from the 
top of the water in the boilers. Many manufacturers 
are so situated that they cannot attach costly purifiers, 
so that they must remedy the evil by the means which 
are at their command. I have known such an instance 
as this to occur: One manufacturer had clear-looking 
spring water from which to feed his boilers and get his 
A competitor had dirty-looking river 
The latter as pretty 


distilled water. 
The former made poor ice. 
The difference was in the manip- 


water. 
ice as ever was seen. 
ulation more than in the water. 

My own experience has been that we can obtain pure 
and good water by having our engineers and stokers pay 
close attention to the management of our boilers, 7. ¢., 
to have the boilers frequently cleaned by blowing out, 
etc. To do this I would recommend to all the placing 
of an extra boiler in your battery so that every three or 
four days one boiler may be cooled and thoroughly ren- 
ovated. I would also recommend that boilers be blown 
off every four hours. This to me is an essential point. 
One of the things I seek to impress upon our engineers 
is the importance of keeping the water line at a regular 
point—never allowing too high a gauge of water. The 
least neglect in this will give trouble. I know of an in- 
stance in which a large amount of mud and foul matter 
was carried over through the steam pipes, through the 
distilling apparatus, through the filters and into the 
freezing cans by the neglect of a stoker in carrying too 
high a water line, and this in face of the fact that the 
distilling and filtering apparatuses were situated twenty 
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Suppose 


feet higher than the boilers. It took over a week to re- 
cover from the effect of this piece of neglect. 

I would prefer to have water purifiers attached to 
the boilers, if such can be done without too great an 
extra expense; and if I were to purchase a new plant I 
would certainly see that water purifiers were included in 
the contract. 

The distillation of pure, odorless and tasteless water 
Water 
merely evaporated and recondensed has a very disagree- 


presents difficulties also worth consideration. 


able, empyreumatic odor and a most repulsive flat taste, 
and it is generally thought that it is only after repeated 
pourings from one vessel to another, or continued agita- 
tion of some other kind and long exposure to pure air, 
that it becomes sufficiently aerated to lose its unpleas- 
ant taste and smell. This plan of aerating the water 
before freezing we could not adopt without in some 
way agitating the water in the cans while freezing. 
which you can see for many reasons would not be prac- 
ticable. 

In most, if not all, ice machines there is a reboiling 
apparatus differing with different factories and inventors. 
When this apparatus is in operation, care should be 
given to see that it is kept full enough of reboiled water 
to allow a free overflow and give all impurities a chance 
to escape, leaving the pure distilled water to run through 
the filters and into the freezing tank. If the tank man is 
careless and fills his cans irregularly, drawing at times 
too much water from the reservoir and thus emptying 
the reboiling apparatus and causing the recondensed 
water to run through the filter without first having been 
freed by the overflow from all impurities, it will be an 
impossibility to make pure ice, no matter how excellent 
your system of filtration may be. 

FILTERS. 

The filters most used in our ice machines, as far as 

How- 


ever, some of our successful operators have used a small 


my observations extend, are the charcoal filters. 
amount of coke with satisfaction. Some have used lay- 
ers of white sand and gravel, separated by small screens. 
Some have agitated the question of using the Pasteur 
filter, but if it has resulted in anything more than agita- 
tion I know nothing of it. 

Allow me to say, in closing, that an ice manufacturer, 
to be successful in the manufacture of pure ice, must 
give special attention to his filters. Pure ice is the re- 
ward of scrupulous cleanliness in all departments, and 
in none is this more true than that art relating to the fil- 
tering. Fil- 
ters should be so constructed that they can be washed 


A foul filter is a ruin to an ice machine. 


out and cleaned although the machines are kept run- 
ning. Filtering through sponge boxes after the water 
leaves the charcoal filter has been found a good thing in 
our factory, and I would recommend them. Open 
sponges should be used, and they washed out every six 
hours. 

Gentlemen, these are my ideas on the subject of 
‘‘ Distillation and Filtration of Water for the Manufact- 
ure of Ice,” based upon an experience gained while us- 
ing the water of the turbid Tennessee, and they are yours 
for what they are worth. 

Mr. Biese was highly complimented by the members 
for the excellence of his paper, and the subject was fur- 
ther discussed by Messrs. Eagan, Graves, Palmer, Ben- 


jamin and others. 


174 


Mr. Benjamin, of the ways and means committee, 
reported that it was the sense of his committee that 
before trying to adjust prices or adopt rules to regu- 
late trade, a more determined effort be made to increase 
the membership of the Exchange,and recommended that 
a competent man be employed to visit all outside fac- 
tories and endeavor to induce them to join. 

It was moved to receive the report,and the committee 
was discharged. After some little discussion, a motion 
was adopted that ‘‘the incoming officers be instructed 
to ascertain the cost, and correspond with all the mem- 
bers of the Exchange as to their willingness to contrib- 
ute toward the expenses of carrying out the recommen- 
dations of the committee.” 

Mr. Hart moved that Article 1 of the By-Laws be 
changed so as to merge the offices of secretary and 
treasurer into one. Adopted. 

It was suggested by Mr. Hart that the time for hold- 
ing the annual meeting be changed to some time in No- 
vember, at the close of the season, when members could 
more readily get away from their business, it being 
Mr. Rushton 
also favored this change, as at that time all the circum- 


likely to result in a larger attendance. 


stances attending the season’s business would be fresh 
in the minds of alJl, and the differences between any of 
the members and arrangements for the next season could 
This change 
was, however, opposed by some delegates, and after 
thoroughly canvassing the matter it was finally decided 
to fix the time of meeting on the second Tuesday in Feb- 
ruary, each year, as provided by the By-Laws. 

Mr. Hood, of the committee appointed to examine 
the treasurer’s statement, reported that they found the 


be more easily and satisfactorily adjusted. 


account to be correct, and on motion the report was 
adopted. 

The election of officers for the ensuing year was then 
taken up. Mr. C. W. Biese, of Chattanooga, Tenn., 
and Mr. W. J. Rushton, of Birmingham, were placed in 
nomination. Mr. Rushton declined to run for another 
term; and against Mr. Biese’s protest, asking to be re- 
lieved, it was moved and carried that the secretary cast 
one ballot for Mr. Biese as president, and he was de- 
clared duly elected. 

Mr. Mr. 


placed in nomination for vice-president. 


Rushton, Hart and Mr. Benjamin were 
At their re- 
quest the names of Messrs. Hart and Rushton were 
withdrawn, and on motion the secretary was instructed 
to cast one ballot for Mr. Morris Benjamin as vice-pres- 
ident. 

Mr.- Abe Ellis and Mr. C. F. Sugg, of Huntsville, 
Mr. 


Ellis declined to serve again, and on motion the secre- 


Ala., were nominated for secretary and treasurer. 


tary was ordered to cast one ballot for Mr. Sugg. 

The convention then proceeded to the election of an 
executive committee. The following-named gentlemen 
were placed in nomination and elected by acclamation: 
Mr. A. J. Werms, Meridian, Miss.; Mr. Abe Ellis, 
Columbus, Ga.; Mr. Edward E. Eagan, Asheville, N. C.; 
Mr. Louis P. Hart, New Orleans, and Mr. W. J. Rush- 
ton, Birmingham. 

Mr. Rushton, on calling Mr. Biese, the newly elected 
president, to the chair, took occasion to thank the mem- 
bers of the Exchange for their uniform kindness and 


the many courtesies extended to him while their presi- 
dent. 
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Mr. Rushton presented the new president as a 
gentleman of high character and ability, and, as founder 
of the Exchange, justly entitled to be its president. 

Mr. Benjamin moved a vote of thanks to the retiring 
president. Carried by acclamation. 

Mr. Sugg moved a vote of thanks to the retiring 
secretary. Carried by acclamation. 

Mr. Abe Ellis moved a vote of thanks to Mr. Erswell 
for use of hall. 

The selection of the next place of meeting was then 
declared in order. 

Mr. Werms offered Meridian, Miss.; Mr. Benjamin 
moved that Atlanta, Ga., be selected; Mr. Sugg sug- 
gested New Orleans. A vote being taken, it resulted in 
the selection of Atlanta, Ga. 

At this point President Biese, being obliged to leave 
the meeting in order to take a train for home, called 


Carried. 


Vice-President Benjamin to the chair. 

It was then moved and carried that should the Ex- 
change employ a man to visit the different ice companies 
he also be authorized to coilect back dues from delin- 
quent members, and upon his report of failure to collect 
that such names be stricken from the rolls. 

Mr. Rushton moved a vote of thanks be extended to 
Messrs. H. S. Rich & Co., publishers of IcE anp RE- 
FRIGERATION, expressing the appreciation of the South- 
ern Ice Exchange of this very elegant and able publi- 
cation, which was a credit to the trade and deserving of 
the highest commendation; and instructing the secre- 
tary to officially notify the publishers of this resolution. 
The motion was seconded by several delegates and 
passed by acclamation. 

The convention then adjourned sive de. 


A New York apple grower, summing up his ex- 
perience,says that if fruit is accidentally frozen it may be 
preserved from rotting or injury to its appearance by leav- 
ing it undisturbed until it has thawed out by the natural 
change of temperature, covering it with straw or hay 
to delay the thawing and make it as gradual as possible. 
As to the question whether the freezing and thawing will 
injure their keeping qualities, he says: ‘‘ I maintain that 
it does, and they will rot sooner than would the same 
quantity of the same kind of apples or pears that have 
remained sound and unfrozen up to the same time. The 
best keeping conditions are to be found where the fruit 
is not only kept from becoming frozen, but ina uniformly 
cold temperature with but slight variations toward either 
extreme.”’ 





A Kansas paper says that several car loads of assorted 
apples from the famous Wellhouse orchard in that state 
have gone into cold storage, enabling the owners to 
obtain a higher price and a surer market. On their 
arrival in Philadelphia or Baltimore they go immediately 
into the refrigerating rooms, where it has been found that 
fruit will keep almost indefinitely if the temperature is 
not allowed to vary. Apples put into these rooms do 
not need sorting or inspection until the time comes for 
them to go on the retail market. Then next May or June 
the fruit will be taken out just as fresh as they were 
packed,and bring, it is said,at times as much as 10 cents 
Cold storage is one of the horticulturist’s 
greatest allies. 


apiece. 
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TO CALCULATE CAPACITY.—II. 


LOSSES DUE TO CLEARANCE IN CYLINDER OF AN AMMONIA COM- 
PRESSION REFRIGERATING MACHINE UNDER VARYING RE- 
QUIREMENTS AND CONDENSING TEMPERATURES. 


By Epwarbp C. Post, M. E. 

We have previously determined what the theoretic 
ice melting capacity of a perfect double-acting ammonia 
compressor, under varying requirements, is. Now, we 
will investigate the amount of loss occasioned by clear- 
ance in cylinder (waste space at end of stroke + valve 
chambers + counterbore + etc.) and determine its effec- 
tive capacity. 

The temperatures and cubic contents of cylinder 
(2 ft. X 2 ft. X 50 Rev. D. A.) will be the same as in our 
former er while the amount of clearance will be 
taken at 


contents of the cylinder. * 


go (= 1% per cent = .025 cu. ft.) of the cubic 


Fig. 1 is a diagram representing the gas entering the 
cylinder at a temperature of + 40° F. = 73 lbs. (back) 


Cx CG (SA HOWIEIOS b 





dx 


dy azld3 Vacaum a, 


pressure (absolute), and leaving it at a temperature of 
60° F. = 107.6 lbs. pressure (absolute): 


Cylinder. Clearance. 


lad, d,a,) + (d, dx dy dy) is the cubic contents of cyl- 


* Notes Oneelphitetn clearance is much in excess of what ought to 
exist in a well constructed compressor, of the dimensions given, but is 
taken in order to more prominently point out the difference, under the three 
requirements assumed. 









REFRIGERATION}; eS 
CBG, Se acta kin AL naa ace sh Rae = ARERR 
inder; 2 + .025 = 2.025 cu. ft., which is filled with gas 
at + 40° (73 lbs. pressure). 
Amt. of gas disch. Amt.of gas . 1 
from cyld. inclear. is the amount of gas dis- 
(a b¢x dx) — (€ ¢x dx a) e 
charged from cylinder at 60° (107.6 lbs. pres.). ¢ ¢, ad 
d, is the amount of gas retained in clearance = .025 


lbh ie 


Wit cu, 
Clear- ft.V.Am. 
atice. at 609, 


.025 cu. ft. of gas at 60° weighs .025 X .3745 = .0093625 


Ibs. .0093625 lbs. of ammonia at 40° occupies a space of 


Wt. .025 cu. 
ft. V.Am. 
at 60°, 


-009 3625 
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-2577 
Witedicttetts 
of V. Am. 
at 409. 
The .0093625 lbs. which occupied a space of .025 
eet tatoo The 
useful part of the compressor, therefore, is: 
(@ dx dy a,) — (d dx dy d, — d, dx dy dy) o1 
2.0 — (.0363 — 025) = 1.9887 cu. ft. 
which is the effective displacement of the cylinder. 


now occupies a space of .0363 cu. ft. 


The effective capacity of the cylinder is represented 


by the equation: 
2 5 145.1 = I.9887 + *% 
v= 144.23 tons of melting ice. 
The loss due to clearance is: .87 tons = .6 per cent. 
Fig. 2 represents the gas entering the cylinder at 


Sia? Ome AO Gm Sema ac ko) 


pressure and leaving it at 


60 °= 154.1 Us 





3 Opera 
21025 a2 O25eCUL tt. 
which fills the cylinder at 20° (= 47.95 lbs. pressure). 


154.1 lbs. pressure (a d, a, a) + (d, d, d, dq) = 


representing the amount of gas 


(a bc, a) — (¢ ¢, a& d,) is the amount of gas discharged 
from cylinder at 80° (= 154.1 lbs. pressure). (¢ c, d, a) 
is the amount of gas retained in cylinder = .025 cu. ft. 
at 80° (154.1 lbs. pressure), which is: 
025 K .529L 
——_—. —- = .0768 cu. ft. at 20°. 
pe G 


This leaves the useful portion of the compressor 
(a a, dy a) —(d a, ay a, — d, a, d, @,) or 2.0 — (.0768 — 


ICE 


025) 1.9482 cu. ft., the effective displacement of the 
cylinder. 

The effective capacity of the cylinder is represented 
by the equation: 

BSUS Oe Re 
x 75.45 tons of melting tce. 

The loss due to clearance is: 2.02 tons = 2.67 per 
cent. 

Fig. 3 represents the gas entering the cylinder at 


— 25° = 16.17 lbs. (back) pressure and leaving it at 
700 P= 215.1% lbs 
6 








em OM LOS 










a3 


Vacnunme 





TOO° == 215.14 lbs. pressure. (@ d, a, a:) 7- (dy dy Me) 
— 2-+ .025 = 2.025 cu. it, represents the amount of 
gas entering the cylinder at — 25° (= 16.17 lbs. press- 
ure). (a@6¢, ad) — (¢ ¢, d& d,) is the amount of gas dis- 


charged from the cylinder at a temperature of 100° 
(= 215.14 lbs. pressure); (c c @ @,) is the amount of gas 








retained in the cylinder = .025 cu. ft. at 100° (215.14 
lbs. pressure), which is: 
-025 X .7353 ; 
- = .303 cu. ft. at — 259, 
.0609 


The useful portion of the compressor then is: (a ad, 
ad, a,) — (d d, d, d, — d, ad, d, @) or 2 — (.303 —.025) = 
1.722 cu. ft., the effective displacement of the cylinder. 
The effective capacity is represented by the equation: 

2° 22.0 = 1.722 3 
x = 19.45 tons of melting ice. 
The loss due to clearance is: 3.15 tons = 13.9 per 





a | a | If we call the first example, 
2 | .¢ | with temperatures ranging from 
23 ae I+ 40° to + 60°, the: most ad- 
a g- _Vantageous condition for a refrig- 
eet cas “erating machine, and place its 
40 60° 100 99.38 theoretic value at 100, we will 


20 80" | 53-39 51-96 find in the annexed table the 
—25~ | 100 15-57 | 13.40 


| corresponding values for the 
other requirements. 


To the Editor: 
tion of two mistakes in calculation, which appeared in 


You will please insert a correc- 


my article, “*To Calculate Capacity,” in the February 
number of Ice AND RerrIGERATION, namely: Page 109, 


line 2, should read: 


(34.36 X 504.66) — ( 34.36 X 60) = 15,279 B. T. U. 

per minute, or: 
15279 
x 60 X 24 = 77.47 
Ig2 X 2000 
tons of melting ice per day. Line g should read: 
/ 
2% 50 X 2= 12.18 lbs. of liquid ammonia. 
16.42 
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The latent heat of ammonia at roo° being 491.5, 
gives: 
(4or.5 X 12.18) — (125 X 12.18) = 4463.97 B. T. U. 
per minute, or: 
4403.97 


142 X 2000 





X 0006 24 = 22:0 


Epwarp C. Post, M. E. 


tons of melting ice. 


MR. RICHMOND AGAIN. 

To the :ditor: | wish to say a few words in support of 
Mr. Geo, Richmond’s remarks in the January number,on 
T. A. S.’s question in the December issue. 

The question,as I understand it, is: How much ice the 
given compressor will make? not what its theoretic capac- 
ity is! 

The first point to be considered is, What shall the 
temperature of the drine be (supposing a can system)- 
I will not endeavor to demonstrate the most economical 
temperature for that purpose, but will assume it at 20° F. 
(Lower temperatures are generaly employed. ) 

To produce 20° brine, the (back) pressure of the 
ammonia in the expansion coils will be (according to 
Wood) 47.95 pounds (absolute), less the losses due to 
specific heat of brine and radiation through pipes, which 
will probably require 5° F. additional, leaving the tem- 
perature of ammonia in coils at 15° F., corresponding to 
a pressure of 42.93 pounds absolute or 28.2 pounds 
gauge. One pound of ammonia at 42.93 pounds press- 
ure occupies a space of 6.46 cubic feet. 

The compressor under consideration (12X24X70 R., 
double acting) has a cubic capacity of .5?X3.1415X4X 
70==219.9 cubic feet. 

2190 
6.46 

The condensing temperature I will assume at 70° F. 
The latent heat of ammonia at 70° F. is 511.52 B. T. U. 
This gives 511.52X%34 = 17,391 B. T. U. to be absorbed 
per minute; from this must be deducted the amount of 
heat to be abstracted from the thirty-four pounds of liquid 
ammonia at 70° F. to gaseous ammoniaati5° F. 17,391 
(34% 55) se Ee 521 Be le Ue 


aos Ke — 6,551 lbs. of ice per hour. 


34 lbs, of ammonia per minute. 


As yet no allowance has been made for clearance in 
compressor; if this is taken at 5 per cent, the amount will 
be reduced to 6,224 pounds. 

Further, we must allow for losses due to radiation in 
brine tank, circulating pump, connecting pipes, etce., 
about 10 per cent, leaving the freezing capacity at 5,600 
pounds. 

-This would be the ice freezing capacity of the machine 
if the water to be frozen had a temperature of 32° F. 
Having assumed the condensing temperature at 70° F.it 
is but fair to also assume the temperature of the water to 
be frozen at 70° F. which must be reduced to 32° F. by 
the machine. This work is: 5,600X38 = 212,800 B.T.U. 
— 26.7 per cent of the capacity of the machine. 

5,600 less 26.7 per cent = 3,429 pounds of ice per 
hour = 41.14 tons per day for the capacity of the ma- 
chine, 

This I would consider A 1 performance for a machine 
of the size assumed, and in my opinion is at least 10 per 
cent above that of any machine working to-day. 

Epwarp C. Post, M. E. 
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THE ABSORPTION MACHINE. 
ITS PRESENT STATUS AND FUTURE 
ICAL AND PRACTICAL 


POSSIBILITIES—A THEORET- 
DISCUSSION OF THE MERITS AND 
CAPABILITIES OF THE ABSORPTION MACHINE. 

By JoHn E. Starr, M. E. 


(Continued from February issue, page 97.) 

In order to clear the ground somewhat before taking 
up sertatizm the considerations involved in the construc- 
tion and performance of the absorption machine, it may 
be well to glance briefly at the practical losses that are 
met with in the operation of refrigerating machines. 

In discussing each type of machine, we will omit the 
loss between the coal and the delivery of the heat into 
the steam pipe in the shape of dry steam, as such con- 
siderations affect both types equally, with some minor 
exceptions hereafter referred to. In both styles of ma- 
chine, after the delivery of the power to the machine in 
the shape of steam, there occurs unavoidable loss and 
dissipation of energy. A machine that would even take 
up a heat unit in a refrigerator of practically low tem- 
perature for each heat unit delivered by the boiler, 
would be considered a splendid apparatus; while froma 
purely theoretical standpoint the refrigerating machine 
of the future ought to run on the heat it takes up from 
the refrigerator alone. 
mechanical millennium, but at present the engineer has 


This machine may come in some 


to recognize certain losses as practically inevitable, and 
bend his energies at first to minimize them. 

The losses met with in the compressor are principally : 

Losses by clearance and condensation in the cylinder 
of the steam engine. — 

Prejudicial resistance of the large moving parts of 
the steam engine and compressor. 

Loss of heat passing out in the condensing and 
jacket water given out in taking up the super-heat and 
latent heat of the gas. 

Loss by reason of clearance in the compressor, and of 
superheating the gas in the cylinder in the suction side. 

Entire loss of the latent heat of the steam (even con- 
sidering feed water at 212°), compared to conditions ex- 
isting in the absorption machine. This loss is either 
into the air by the exhaust, or in heating up condensing 
water, where a condensing engine is used. 

Omitting a discussion of the first item, which is purely 
a question of steam engineering, we glance briefly at the 
other points : 

The frictional resistance of the machinery seems to be 
in all ammonia compressors about the minimum of what 
might be expected from machinery of this type, and ap- 
pears to correspond closely to a coefficient of friction 
of 8 per cent in accordance with Morin’s laws. This 
seems to be fairly established by a series of tests and 
calculations made by Prof. J. E. Denton, in 1890, on a 
single-acting ammonia compressor. During these tests 
he obtained indicator cards from the compressor and from 
the engine driving it. We quote from his table of results : 
TaBLeE I. 





— ae On LEST = 

Pei os rae 

Horse power of steam cylinder..... 85 |59.28/72.5 

Horse pow’r of both ammonia pumps 65.7 46.02 54.8 

Horse power expended in friction... 19.3 |13.26|17.7 

Friction percent of indicated steam | 
peice Gemeente Petco ag oe iz3> \22 

Coefficient of friction for external | 
bearings which makes computed. 
friction agree with experimental, 
amount.... 


4 5 
67.1 |59.6 
51.9 |46.5 
Thee) 03) 
124.5 |23 |22 


| 
| 
| 
| 


8.8 | 7.38 g-15| 7-8 | 7-35 
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From this it appears that with this particular machine 
(a ‘*Consolidated”’) the power lost through friction of 
machinery was about 23 per cent of the total power indi- 
cated by the engine, and that this is a loss as low as 
could be expected in good practice in machinery of this 
type. 

We also note the published cards of a De La Vergne 
14X28 compressor, and of the steam engine driving it, 
in which the compressor indicated 48-horse power, and 
the engine 63-horse power, a loss of 15-horse power, or 
23.8 per cent. Also of a 12X24 compressor of the same 
make, which indicated 30-horse power, while the engine 
indicated 42-horse power, a difference of 12-horse power, 
or a loss of 28.6 per cent. This machine was working 
at a high condensing pressure, which accounts for the 
greater percentage of frictional loss. 

The heat eliminated by taking up latent heat of gas 
in the condenser is the same in both the compressor and 
the absorption machines, but the amount of superheat 
is far greater in the compressor than in a well con- 
structed absorption machine, for reasons presently to be 
given. 

The loss by clearance in the compressor is, or can be, 
reduced to a very small percentage, but a great diffi- 
culty, at least in American practice, hes in the fact that 
the gas entering the cylinder becomes heated and rare- 
fied. 


der condensation in a steam engine, only the operation 


This causes a loss of economy analogous to cylin- 
is reversed. It has also the same general effect as the 
reduction of back pressure. Even where the cylinder is 
jacketed, this loss of economy is large. In Professor 
Denton’s tests, before referred to, after making every 
reasonable allowance for clearance and leakage past 
pistons, the difference between the weight of gas actu- 
ally circulated and the weight accounted for by calculat- 
ing the displacement at the density corresponding to the 
back pressure was 21.4 per cent. 

In the compressor heat in the exhaust steam (a large 
percentage of its total heat) is entirely wasted, as com- 
pared to the absorption pipe. in the latter machine the 
steam is condensed in the generator, giving up its latent 
heat, and is returned to the boiler at very near boiler 
pressure. In many kinds of refrigerating service it may 
be allowed to drain back directly to the boiler, utilizing 
the total heat (barring radiation) and saving the power 
AMave 
very small percentage necessary to run the aqua pump 
The feed water is always at 
a high plane of temperature. The portion of the steam 


utilized in heating up feed water in the compression ma- 


necessary to pump the feed water into the boiler. 


has only to be considered. 


chine, therefore, is comparatively just as much a waste 
as the larger portion that dissipates its heat into the air. 

There is, of course, an amount of work to do in the 
absorption machine, and other losses not found in the 
compressor, that corresponds with this loss of latent 
The practical chances, how- 
ever, of minimizing these losses are greater than are the 


heat in the compressor. 


chances of saving the loss of heat going out in the ex- 
haust. 

Furthermore, it must be always remembered that the 
efficiency of a compression machine is dependent on its 
condensing pressure, 
back pressure, and that at the same condensing press- 


and more particularly on its 


ure a machine that would show, say, an efficiency of 
twenty-four pounds of ice refrigerating effect per pound 
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of coal, at twenty eight pounds back pressure, would 
only give about fourteen pounds of ice effect at seven 
pounds back pressure per pound of coal. At lower back 
pressure the rate diminishes with corresponding rapid- 
ity. The condensing pressure usually involves question 
of cost of water, and, generally speaking, the gain made 
by lowering the condensing pressure is offset by the 
extra cost of delivering water to the condenser to effect 
such lowering of pressure. 

We believe that it will be generally admitted that for 
the production of very low temperatures a fair absorption 
machine will be more economical than a compressor, but 
as in many refrigerating requirements there can be used 
a temperature of evaporating ammonia as high as 14° or 
15° F., the absorption machine, to be on a commercial 
par, must be shown to be as effective under these con- 
ditions. 

It has been denied that at high back pressures the 
absorption machine can be made as good as the compres- 
sion machine. We will try to show that as a matter of 
fact the conditions of pressure that affect the compressor 
similarly affect the absorber, and an absorption machine 
properly constructed and handled becomes more efficient 
as to coal and duty asitscondensing pressures decrease, 
and more particularly as its back pressure increases, if a 
proper use of back pressure is made. 

Having called attention to these items for the pur- 
pose of future comparison, we turn to a discussion of the 
conditions affecting the performance of the absorption 
machine: 

The writer had his attention called to these condi- 
tions during the developing of refrigerating machinery 


On 


account of the enormously unsteady refrigerating load, 


for special service in street pipe line refrigeration. 


a compression machine for this work was entirely out of 
the question, while the absorption type admitted of 
modifications that rendered it peculiarly adapted to the 
service, as it admitted of storing anhydrous ammonia 
ahead, to account for the irregular demand; and, what 
was of far greater importance, it allowed the recep- 
tion and storage of return gas in a surplus storage 
of aqua, so that within the limits of reasonable space 
and of the greatest variation of refrigerating load 
found in actual practice, the process of distillation 
and compression could go on at a constant rate without 


varying the condensing or back pressure. After the 
numerous problems attendant on the construction 


and operation of the pipe line were solved, closer 


attention was naturally turned to the economies possible 
in the refrigerating machine. An absorption machine of 
the usual type, aside from the modifications above men- 
tioned, was in use. A careful investigation showed that 
it was about as good as the run of machines under 
modern practice, but this did not seem to be any very 
great advance on the Carré or Reece machine of many 
years ago. At the outset we were confronted with the 
conspicuous absence of data mentioned in the beginning 
of these papers. From a theoretical standpoint, Ledoux 


arrived at ‘‘ this remarkable result; that in all the ice 


machines, when they worked between the same limits of 
temperature, the theoretic quantity of negative heat pro- 
duced is exactly the same for each caloric expended, 
whether it is directly produced by chemical action, or 
indirectly under the form of mechanical work.” « But,” 


he goes on to say ‘as a caloric represented by 424 
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kilogrammeters costs in the best heat motors an expendi- 
ture of at least ten calorics in the fire, it would seem 
that the chemical a considerable 
advantage over all others, since in these latter the heat 


machines possess 
is employed directly and not under the expensive form 
of mechanical work. Practically, however, this advant- 
age is much less than that which seems to result from the 
But 
though from the state of the practice at that day he makes 
outa high efficiency for the absorption machine, it is clear 
that he omits some of the most important considerations 
involved, and, for want of proper data, is obliged to 
grope in the dark at other points. For example,he had 
only for the heat of solution the single experiment of 


above calculations”’-— which he proceeds to show. 


Fabre and Silbeman at low pressures, and assumed this 
to be the same, without regard to pressure or strength of 
solution. He was then obliged to assume that the heat 
of disassociation was the same for all pressures, without 
No data of the pressure 
and temperature of various strengths of solution were at 
hand. 

We fail to understand how a machine could be con- 
structed with any hope of realizing the possibilities of 
the type without such data; and, as before observed, in 
the light of the absence of this knowledge and of the 
great and exact amount of material in existence bearing 


regard to strength of solution. 


on compression machine construction, it is a wonder that 
there are any absorption machines in existence to-day. 
All the literature on the subject is strangely silent on 
those points. Published lists on absorption machines 
scarcely refer to the character of the aqua solution, 
which is really the basis of practical calculation, not 
only as to the construction and dimensions of the ma- 
chine, but as to its economical operation, both in respect 
to the use of coal and water. 

In developing the machine before referred to, the writer 
was compelled to make a large number of experiments 
to attempt to supply the missing links in the chain of 
knowledge, and the results of these experiments, rough 
as they are, together with the practical work of the ma- 
chine, led to these general conclusions: 

The efficiency of the machine depends, among other 
things: 

first—On the initial strength of aqua solution, since 

(a) The heat required for disassociation of the ammonia 
Jrom the water ts less as the solution is stronger. 

(6) As the solution is stronger as it leaves the ab- 
sorber, the amount of ‘*dead’’ weak ammonia 
to be handled becomes less, reducing the work 
required of the heater, the generator and the 
aqua pump. 

(c) The gas can be made more nearly anhydrous 
when the entering solution is stronger, without 
the waste of heat or water. 

Second—On the amount of cooling water, since, as 
the amount of cooling water is increased the condensing 
pressure is decreased, requiring less work to compress 
the gas (as in the compression machine), and further- 
more the strength of the solution can be increased with- 
out raising the back pressure. 

Third—On the amount of back pressure, since by 
using the same amount of water, but allowing an in- 
crease of back pressure, stronger solutions can be ob- 
tained, which increases both the output and the efficiency 
of the still. 
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Fourth—\f an absorption machine is run at the same 
back pressure and condensing pressure as acompression 
machine, it need not, if rightly constructed, use any 
more water than the compressor giving the same eco- 
nomic results. 

These conclusions, if correct, throw a large share of 
‘the burden of the success of the machine on the con- 
struction and method of handling the absorber. An ex- 
amination of the absorption machines of the present 
day shows that the absorber is generally the weakest 
point of the machine. Very few absorbers exhibit any 
attempt to take advantage of the low pressures of weak 
solutions to take out heat at high planes of tempera- 
tures and the small range of the temperature and 
large amount of cooling water used in the absorber of 
most machines are almost painful exhibitions of lost 
opportunities. 

Let us consider, then, carefully, the ‘conditions af- 
fecting the process of absorption as the point for break- 
ing into the cycle of operations involved in refrigerating 
with an absorption machine. 

We will consider the work involved in absorbing 100 
pounds of NH, into a solution coming from the still, or 
exchanger, containing 10 per cent of NH, and go per 
cent of water (16 Beaumé), arriving at the absorber at 
a temperature of 105° F. This solution is to receive the 
too pounds of NH, up to a point where it becomes a so- 
lution containing 38 per cent of NH; and 62 per cent of 
water, and the back pressure on the return gas is to be 
twenty-five pounds above the atmosphere, correspond- 
ing to a temperature in the refrigerating coils of 12° 
above zero F. The cooling water is assumed to have 
at first been used in condensing 100 pounds of NH, in 
the condenser, and its temperature when first pumped 
on the condenser, taken at 56, condensing pressure 150 
pounds, allowing two gallons of water per pound of am- 
monia, which is an equivalent of three-fourths of a gal- 
lon of water per minute per ton of ice melting effect per 
day. We must first consider what would be the tem- 
perature of the cooling water under these conditions 
when it arrived, ready to do work, at the absorber. The 
total heat to be taken from each pound of ammonia in 
the condenser, under these conditions, giving a lib- 
eral allowance, would be about 650 B. T. U. The con- 
densing water would be, therefore, raised to a tempera- 

100 X 650 
2 X 8.34 X 100 

Leaving out of present discussion the question of the 
heat of absorption under various conditions of tempera- 
tures and strengths of solution, and taking it at 925 
B. T. U. per pound of NH, absorbed, which will be ad- 
mitted as the outside, we will ascertain if the 1,668 
pounds of water coming to the absorber at 95° F. will 
take care of the heat of absorption of 100 pounds of 
NH, under the conditions mentioned, without raising 
the back pressure above twenty-five pounds. 

We again bump up against the lack of data before 
complained of. The specific heat of aqua ammonia so- 
lutions of various strengths has either never been deter- 
mined or is carefully concealed. We have calculated it 
approximately for various strengths, but the results are 
not checked by experiments, and we prefer for the pres- 
ent to consider it for all strengths the same as water, as 
the calculation would not be materially affected. 

Fortunately, however, for the present purpose, we 


ture equal to +56 —atemperature of 95° F. 
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have at hand a full set of curves prepared from a large 
number of experiments made by the writer, giving the 
temperatures of all strengths of aqua ammonia from 1 
to 40 per cent strong, and from the atmosphere to 180 


pounds above. Selecting from these curves the one ex- 


hibiting the temperature which will raise each percent- 
age of solution to a temperature of twenty-five pounds 
above the atmosphere, we tabulate the results at 5 per 


cent intervals. 
TaBLeE II. 
Temperature of solutions of ammonia in water of strengths 
from 2 per cent to 38 per cent, at a constant pressure of 25 
pounds, 


SOLUTION. 
Temperature, 


Papienen a Fahrenheit. 


Per cent water. 


98 2 258.8 
95 5 242.7 
go IO 227.5 
85 15 194.2 
80 20 Lu 
75 25 155-7 
70 39 139.6 
65 35 126. 

62 38 119.25 


| 
It will be seen from this table that in an absorber 
constructed in a manner allowing the cooling water to 


take up heat progressively through the range of tem- 
perature from strong to weak solution, and if the aqua 
gradually increasing in strength is allowed to flow against 
or counter-current to the cooling water from: weak to 
strong at a regular decrease of temperature, the the- 
oretical range of the cooling water, if the weak aqua 
was initially a 10 per cent solution, would be from 95° 
(supra) to 227.5° F., or a range of 132.5°, and it would 
allow the original incoming solution to rise in tempera- 
toyneOr 28 

If 100 pounds of NH, were absorbed into a 10 per 
cent solution,the amount of water would be 199.289 lbs. 
The N H,in thero per cent solution would be, 22.143 * 
Weight of the ro percent solution would be..221.432 ‘ 
Whierroo pounds: absorbed. mac). cee yan 
Weight of 38 per cent solution would be.. ..321.432 ‘ 

The 10 per cent solution entering at 105° would be 
allowed to rise to 119°,and would take up heat of absorp- 
tion to the amount of 119°—105X221.432= 3,100 B.T. U. 

The total amount of heat of absorption to be taken 
up by the cooling water would, therefore, be (100X925) 
— 3,100 = 89,400 B.T.U. The possible range of tem- 
perature of the cooling water is from 95° to 227.5°, or 


3255s 
89, 
up the heat would be 2a 
132 


LOO; OOO! =~ 


Hence, the amount of water necessary to take 
674 pounds, or only about 


40 per cent of the amount available. If 1,668 pounds of 
water were used (.75 of a gallon per minute per ton per 
day), the range in such an absorber (omitting the aid 
given by the cooling work of the 10 per cent solution) 


: g25X 100 
would be 1.668 


water from 95° to 150°. 
cent solution at 95° and a 10 per cent solution at 150° is 


= 55°, which would raise the cooling - 


Now, the pressure of a 38 per 


less than twelve pounds above the atmosphere, so that the 
absorber might be run at that pressure,instead of twenty- 
five pounds, if the total amount of water was used,making 
the machine available for temperatures in the expansion 
coils of 5° below zero F. These figures represent, of 
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course, an almost perfect arrangement of heat exchang- 
ing surfaces, involving great care in construction. Also, 
it must be remembered, that as the exchange of heat 
involves the use of a greater amount of. surface as the 
temperatures to be exchanged are nearer to each other, 
the cost of providing the surface to realize the exchanges 
of temperature above mentioned might as a commercial 
consideration be higher than would be compensated for 
by the superior results. It is, however, of the utmost 
importance to maintain the highest possible strength of 
solution, and as the margin between the theoretical 
result as to water (674 pounds,as above),and the amount 
assumed to be available (1,668 pounds) is so very great, 
it will beapparent ata glance that a practical application 
of the figures can be made well within the limits of the 
conditions given and the results expected. We will 
give an illustration of the practical results attainable 
entirely within the limits of simple construction, low 
first cost, and reasonable floor space. 

Instead of a perfectly progressive rate of taking up 
heat as the strength of solution increases, we group the 
strength of solution and the amount of NH, absorbed 
into each strength into periods at the intervals shown in 
Table II, and tabulate the results, allowing the water to 
leave each group at least 20° below the mean required 
temperature of the aqua. 


TaBL_E III. 

Range of cooling water entering absorber at 95° F., at the rate 
of .75 gallons per minute per ton refrigerating per day, with 
absorbing surfaces proportioned for twenty-five pounds back 
pressure, arranged to realize a practical range of tempera- 
ture of cooling water, and to absorb 100 pounds of NH, into 
a 10 per cent solution, and to discharge a 38 per cent solu 
tion. Under these conditions, 1,668 pounds of water from 
the condenser are available. No allowance made for rise 
of temperature of incoming weak aqua, or for effect of using 
available pressure of weak aqua to draw in the gas by inspi- 
rations. For sake of clear illustration, the amount of gas 
absorbed into various strengths of solution are arranged in 
groups, water counter-currents from strong to weak : 
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me 173.7 194.2) 183 14.56 | 13,468 | 8.07! 135.14 | 143.21 |139 | 44 6 
15 
7 194.2 227.5) 210 13,02 | 12,043 7.22 | 143.21 | 150.43 |146 | 64 4 
0 
| 
Tot'l a + r oi ae 
" 38%)... 100.00 | 92,500 | 55.83] ......s]....e+6 Lecco 
z Nore. Column 12 is computed on the basis of an exchange of fifty B.T. 
[ per square foot per hour per degree of difference of mean tempera- 
tures, No account is taken of the variation of heat of absorption. ‘The 
Strengths of solution, of course, blend into each otherin regular progres- 


sion, instead of by periods, as shown, 
It must not be taken that a 38 per cent solution is 
the highest possible obtainable in the absorber. The 


considerable margin over the allowable range shown in 
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reserve by the table may be used in several ways to 
meet special conditions. 

Less than the given amount of water might be used, 
increasing its range. The balance could be used, if 
desired, for other purposes, such, for example, as supply- 
ing deficiencies of the exchanger. 

Less water might be used on the condenser, so in- 
creasing condensing pressure at expense of fuel (as in 
compressors). This would bring the cooling water to 
the absorber at a higher temperature and raise the whole 
plane of taking up heat. 

More water might be used, increasing strength of 
solution, and diminishing coal cost for condensing and 
for disassociation, or to diminish the back pressure. 
Increasing the surface on the same amount of water 
would either increase the strength, or decrease the back 
pressure on the same strength. An increase of 25 per 
cent on the surface would lower the back pressure to 
about fifteen pounds. 

An increase of water on the condenser, so that it 
would reach the absorber at 80° F., would reduce the 
back pressure to four pounds, giving the same strengths. 

We are aware that in some machines the weak aqua 
coming to the absorber at the generator pressure is used 
to inject the gas into the absorber, thus allowing the ab- 
sorber to run at higher pressures than the pressure in the 
expansion coils. The result aimed at, however, seems 
to be more for the sake of lowering back pressure than 
to attain high strengths of solution, as the absorbers 
are not constructed to reap the full benefit of the in- 
spirator, and there is a limit to the possible use of the 
inspirator very quickly reached when very strong solu- 
tions are sought, as the amount of weak aqua dimin- 
ishes as the solution required grows stronger. 

The main defect in most absorbers found in use to- 
day lies in the common and pernicious form of construc- 
tion that keeps the aqua about as strong at one point as 
at another, and does not allow progression of tempera- 
ture of the cooling water toward the weaker solution. 
They are practically nothing but a cylinder with cooling 
coils inside, and the heat is taken out without the slight- 
est regard to economy of water or attainment of the 
highest strengths at the lowest back pressure. 

The range that it is possible to give the cooling 
water, even at the moderate strengths attained, is ridicu- 
lously small. The surface is generally used in very 
much the same manner as in exhaust steam feed water 
heaters—the constructors failing to recognize that the 
conditions are entirely different. In the feed water 
heater, the temperature is constant on one side at every 
point of the surface. Ina properly constructed ammonia 
absorber, the temperatures can be easily made to pass 
each other from cold to hot on one side of the surface, 
and from hot to cold on the other side. 

We repeat that the absorber is the keystone of the 
machine, and it is the failure of many makers to recog- 
nize the economic possibilities in its construction that 
has cast on the absorption machine in general the stigma 
of being an enormous consumer of cooling water, and 
has rendered it impossible to realize the fuel economy 
easily possible. We have laid special stress on the sub- 
ject of absorption. The object in doing so will appear 
more plainly as this discussion continues. 

(TO BE CONTINUED. ) 
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AMMONIA COMPRESSION MACHINES. 


A METHOD PROPOSED FOR SOLVING THE PRACTICAL PROBLEMS 
OF REFRIGERATION BY MEANS OF A DIAGRAM AND SLIDE 
RULE—A STUDY OF COMPRESSION MACHINES. 





By GEORGE RICHMOND, M. E. 

HE object of this article is 
to indicate a means of 
solving, by mere inspec- 
tion of a diagram, or 
simple arithmetical pro- 
cesses based thereon, 
many of the practical 

problems connected with 

refrigeration. In other 

words, with the aid of a 


slide rule anda diagram 





such questions as, ‘‘Ca- 
pacity of a machine under different conditions?” ‘‘ Horse 
power per ton?” 
‘‘Cost for fuel per ton of refrigeration?” etc., can be 


‘¢ Refrigeration per ton of coal?” 


answered with close approximation. 

The discussion relates throughout to the general 
principles of refrigeration common to all styles of com- 
pression machines; and care has been taken, not only to 
avoid the question of the merit of any particular con- 
struction, but also to exhibit the processes in such a 
manner as to make the results easy of verification. 

It is believed that the method can be made very effec- 
tive for its purpose if properly arranged; and the writer 
would be glad to receive the codperation of those actu- 
ally engaged in handling machines in improving the 
form, and particularly in collating data resulting from 
authenticated tests, so that where empirical modifica- 
tions of purely theoretical deductions become necessary 
(in order to adapt them to conditions of actual practice), 
these may be based on the widest possible range of ex- 
perience. 

The volume of the compressor being the only fixed 
quantity, the fundamental unit chosen is a cylinder of 
unit volume, namely, one cubic foot. 

It is a matter of common observation that the refriger- 
ating effect of a given machine diminishes as the tem- 
perature in the expansion coils is lowered, or, what 
amounts to the same thing, as the return pressure falls. 
One reason for this is,that the refrigerating effect of any 
machine depends on the wezgi¢ of ammonia passed 
through the system by it in a given time; whereas a com- 
pressor, running at uniform speed, passes around a fixed 
volume of gas per hour or per day. Since a cubic foot 
weighs less at a lower temperature and pressure than at 
a higher, the refrigerating effect of the machine will dimin- 
ish as these are reduced. Other circumstances, as we 
shall subsequently see,also tend to decrease the efficiency 
as the temperature falls. 

In the diagram the curve marked ‘‘ Amount of Re- 
frigeration”’ represents the variation in refrigerating 
effect as the machine is run at different temperatures. 
On the base line are marked the temperatures in the ex- 
pansion coils, and (below them) the corresponding gauge 
pressures. The temperature inside the condenser coil 
is supposed to be 80°, corresponding to a pressure of 
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about 140 pounds on the gauge. A different curve would 
have to be drawn for each condenser temperature. The 
general character of all of these would, however, be the 
same, and differ very little in position, so that the curve 
as drawn will apply pretty closely to a large number of 
cases occurring in actual The height of 
any ordinate drawn to the curve from any number on 


practice. 


the scale of temperature at the base, represents the 
amount of refrigeration at that temperature. It is 
evident that the rating of the machine will vary with the 
temperature selected. If we choose a temperature of 
15° in the coils (corresponding to a gauge pressure of 
about 27) as the standard for rating the machine, and 
consider that the ordinate A B represents roo tons, or 
100 per cent of refrigeration, then the other ordinates 
will represent in tons, or in per cent, the amount of 
refrigeration at any other temperature. For example, at 
5° the height of the ordinate is 8 divisions, repre- 
senting eighty tons, or 80 per cent, as compared with 
the standard. On the other hand, an ordinate to the left 
of A B, say that for a temperature of 30°, is 13.5 units 
long, representing refrigeration equivalent to 138 tons, 
or 38 per cent above the standard. 

The method of calculating this curve is very simple. 
If we suppose a compressor to have a volume of exactly 
one cubic foot,then its capacity will vary as the refriger- 
ating capacity of one cubic foot of ammonia under differ- 
ent conditions. The refrigerating effect of one pound 
of ammonia is equal to its latent heat less the heat car- 
ried from the condenser into the refrigerator, hence the 
refrigerating effect of one cubic foot of ammonia is equal 


to the above amount multiplied by the we/eh of one 


cubic foot. That is: 
; F R= [(L—c(T7,—7,)] d (7) 
in which 

R = the refrigerating effect of one cubic foot of am- 


monia. 
7, = temperature of condenser. 
7, = temperature of refrigerator. 





Z = the latent heat at this temperature. 

d = the density of the ammonia, 7. ¢., the weight of 
one cubic foot. 

¢= specific heat of liquid ammonia, which will be 
taken as equal to 1, since this simplification makes an 
error of less than 1 per cent in positive-results, and is 
inappreciable in comparative results. 

Twenty-four ordinates were calulated from this for- 
mula; and before plotting the results were all changed 
proportionally, so that at 15° the curve should pass 
through the tenth division. By so doing this temperature 
is made the standard, and the change in capacity for any 
different temperature can be read off at once as a per 
cent of this standard. This standard is perfectly arbi- 
trary, and chosen only as a matter of convenience. 
Finally, the unit was changed from thermal units per 
minute to tons refrigeration per twenty-four hours, so 
that if absolute results are required, each vertical division 
represents .03775 tons of refrigeration daily for every 
cubic foot passed through the compressor per minute. 

The tables used in constructing the refrigeration 
those of Professor de Volson Wood, as 


” 


curve are 


published in his ‘‘ Thermodynamics ” third edition.* 


* Since the writing of this article the tables of Prof. Wood have been 
reprinted in ICE AND REFRIGERATION, and the method of finding the value 
of # may be illustrated by reference to the same. In the table, p. 110, Vol. 
II, the fourth column gives the value of Z and the last column those of 
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These were chosen as being the most accessible data 
in English units. The reader can easily construct the 
curve in accordance with any tables he may prefer. The 
assumption of the value (1) as the specific heat of liquid 
ammonia is probably incorrect; Dr. Strombeck found 
this to be 1.23 nearly (Journal Franklin Institute, Decem- 
ber, 1890), which would cause the curve to fall closer to 
the base line—the ordinate for 15° becoming 9.7 instead 
of 10, and that at — 15° 5.35 instead of 5.6. The latent 
heat, however, as found by Dr. Strombeck, is higher 
than in Professor Wood’s tables, which would tend to 
restore the curve to its original position. 

The refrigeration curve has been drawn on the sup- 
position that the gas, when it fills the compressor, is 
neither superheated nor mixed with liquid ammonia. 
It may be shown that this condition gives the maximum 
refrigeration for a compressor of fixed volume. If the 
gas is superheated the equation to the curve 1s: 

R= [(L—e(T, — 7.) + @(Z,—-T,)] a (2) 
in which 7; is the temperature to which the gas is super- 
heated, @' is the density of the superheated gas, and <¢, its 
specific heat. The superheating of the gas is a gain in 
refrigerating effect, provided it has been done in the cold 
rooms or in the brine tank and not in the engine room; 
but the reduction in density more than compensates for 
this advantage. If the gas contains liquid ammonia in 
suspension, the equation to the curve is: 

Fe eee Td es hE HT (3) 
in which » is the weight of Hquid ammonia contained in 





a cubic foot of the mixture, and neglecting the small 
reduction of volume due to the presence of the liquid 
ammonia; (3) is evidently less than (1), since the last 
term which it contains represents the amount of heat 
carried into the refrigerator from the condenser by the 
weight y of ammonia, where itis cooled down and passes 
out in a liquid form without producing any refrigerating 
effect. Curves (2) and (3) would differ very little from 
(1) which alone will be considered in this paper. 

This curve may be used to illustrate many important 
facts of refrigeration ; and by its means quite a number 
of interesting problems may be solved at sight or by 
simple measurement. 

t. It is plain that a machine should be run with the 
highest temperature in the refrigerator (or the highest 
back pressure) that circumstances permit. 

2. That if refrigeration is to be performed under 
widely differing circumstances of temperature, either two 
machines should be used or the machine should do each 
class of work separately. 
ture of 10° is required in one part of the premises while 


For example, if a tempera- 


a temperature of 30° (say for cooling water) may be used 
in another part, the refrigerating effect in the first case 
is 89 per cent, and in the second 135 per cent of the 
standard. So that if the machine is doing both at the 
same time, its performance on the latter work is only 66 
per cent of what it is capable of under suitable condi- 
tions. 

3. It is perfectly clear that reports of tests of capac- 
ity are of no value whatever unless the conditions of tem- 





d. To find 722, for example, when the condenser temperature is 809 and that 
in the expansion coils is 15°, 

R= ([L—c(T1—T2)] d=[ 546.26 —(80 

4 5 x 2. 
OP Li wee = aes = .39775 tons per day = AB. 
142 X 2000 

Since A B is divided into 10 equal parts each division = .03775 tons per 24 hrs. 
In using this table the reader must be on his guard against certain errors 
which have crept in, but which can be readily detected and rectified. 


15) 1X -1547 = 74-45 T. U. per min. 
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perature and pressure under which they are made are 
explicitly stated. ; 

4. By suitably changing the conditions a machine 
may be shown to perform any desired amount, either 
greater or less than its rated capacity. Suppose, for ex- 
ample, a machine is rated at 100 tons at a temperature 
of 15°; to give a performance 50 per cent above this, we 
select a point on the curve where the ordinate is equal 
to 15, that is ata temperature of about 34°. To show 
50 per cent less than the standard, we select a point on 
the curve for which the ordinate is 5, corresponding to 
a temperature of —15°. In the first case our 100-ton 
machine would give 150 tons, and in the latter fifty tons 
refrigeration capacity, and this would result from cir- 
cumstances over which neither the builder nor the en- 
gineer in charge could have any control. 

5. The diagram may also be used to indicate the 
conditions under whichit is possible to store up a supply 
of cold in brine tanks. It is frequently assumed that if 
fifty tons refrigeration is required, a 100-ton machine 
working twelve hours a day will be equivalent to a 50-ton 
machine working twenty-four hours. This would be 
true only in the case of a brine tank of infinite magni- 
tude, so that in the process of storing cold the tempera- 
We 
see that as the temperature falls, so also the productive- 
ness of the machine falls. Suppose the brine is allowed 
to drop 10° for purposes of storage, the 1r0oo-ton machine 
When the brine falls 


10° lower, the machine is doing an equivalent of only 


ture would not fall, which is manifestly impossible. 


becomes one of eighty tons only. 
sixty-three tons. If fifty tons is required in the brewery, 
the surplus for storage is now only thirteen tons. 

The application of this diagram to the solution of 
some practical problems will now be considered. 

1. Given the capacity of a machine at one tempera- 
ture or back pressure, what is its capacity at another 
The capacity is proportional to the height of the 
corresponding ordinates. 


one? 


Example 7.—A machine shows a capacity of seventy- 
five tons at a temperature of 20°; what will be its ca- 
pacity at 0°? 

The ordinates corresponding to 20° and o° are 11 
and 8 respectively, hence 

DL Sian aN 


ci LSE 54.5 tons. 
I 


Example 2.—The capacity of a machine working with 
a back pressure of nine pounds is forty-seven tons; what 
is its capacity when the back pressure is twenty-eight 
pounds ? 

The ordinates corresponding to nine and twenty- 
eight pounds are 5.6 and ro respectively, therefore 

UE IEMA GL Se 
ax = S¢ tons. 

Example 3.—A machine is rated at forty tons, with 
a back pressure of 28 and making fifty revolutions 
per minute; what must be the speed to produce the same 
result with a back pressure of 16? 

The speed will vary inversely as the rate of refrigera- 
tion. The ordinates for the pressures 28 and 16 being 
ro and 6.3 respectively, 


On Fie TOL AON. 25 
xv = 63.5, say 64 revolutions per minute. 
Example 4.—A machine has a capacity of 100 tons 
when the brine has a temperature of 25°. If, by contin- 


ually running, the brine can be held at—5°, how much 
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refrigeration is actually being utilized in the buildings? 
Allowing a difference of 10° between the temperature 
of the brine and that of the ammonia in the coils, the 
corresponding temperatures are 15° and —15° for which 
the ordinates are ro and 5 respectively. Therefore— 
0.5 6. L00! X 
v= 50 tons. 
or the machine is twice as large as the requirements call 


O 


for, if brine at 25° will serve the purpose. 

2. Given the size and speed of acompressor,to find 
its capacity at any selected back pressure. To solve 
this we have only to multiply the volume passed through 
the compressor per minute in cubic feet by the height 
of the ordinate at the chosen temperature, and by the 
number .03775, and the result will be the capacity in 
tons per day. 

C— NAT ROs nis (4) 
in which C= the capacity in tons per twenty-four hours, 
V =the volume per minute passing through the com- 
pressor, and # = the height of the ordinate representing 
the rate of refrigeration. 

Example 5.——A 12X24-inch double-acting compressor 
runs at forty revolutions per minute; what is its capac- 
ity at 20°? 

Here. 4125.7 and A= 17, .bence 

C2 er ea x OR Gan eRTO IES 

In the practical application of this formula it should 
be remembered that the assumption is made that the 
cylinder is completely filled with saturated gas at 
the same pressure it has in the expansion coils; that 
there is no clearance and no leakage through the 
piston or valves. An allowance must therefore be made 
for the fact that none of these circumstances actually 
exist in practice. The amount of this allowance is more 
or less arbitrary, and depends on the style of the ma- 
chine, the mode of running and the perfection of work- 
manship. It also depends on the ratio of compression, 
for the loss by clearance increases with this ratio, as 
does also the loss by superheating, since the difference 
of temperature of the incoming and outgoing gas is in- 
creased. If C’'is the practical capacity of a machine, 
and m the amount of loss of effect— 


C'=(1— m) C 


where m is not constant, but might probably be repre- 
sented by the form, 


m=a+t o(crs), 


where a refers to influences outside of the compressor, 
such as superheating between the expansion coil and 
compressor and pipe friction, 
within the com- 
pressor, c being the clearance, r the ratio of compression 
and s the speed, the influence of which is felt upon the wire 
drawing through the suction valve. It is possible that by 
careful experiment the value of m could be determined for 


loss of pressure by 


while (cvs) relates to influences 


a given machine. Knowing the volume of the compressor, 
C can be calculated, and by running the machine for a 
time under identical conditions and measuring the 
quantity of ammonia passed around, C’ could be ascer- 


tained. Hence the value of (¢—wm) for those particu- 


lar conditions is found by dividing C by C. Proceed- 
ing thus for other conditions, we obtain a value of m for 


each of them. It might also be possible to separate the 


part a of the values thus found, when the remainder 
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$(¢ x s) would be a measure of the efficiency of the com- 
pressor as amachine. Leaving for future consideration 
this interesting and important question, we will for our 
purpose take # = 25 per cent, which seems to be a fair 
average for a limited range of temperatures when the 
machine is in good condition and run with ordinary care. 
This allowance does not affect questions relating to com- 
parative results, and for positive results the reader can 
substitute any coefficient he thinks more suitable. 

The formula therefore becomes for practical use: 

CLV IEICE CR OST 5 aS 

Va ee 0288 (5) 
and the machine, in the above example, would be 
rated as practically furnishing thirty-nine tons refrigera- 
tion. 

In calculating the capacity of a machine for varying 
conditions, it is convenient to first calculate its capacity 
at the standard rate; the others can then be obtained by 
percentage. 
sumed to be either double-acting or to consist of two 
single-acting cylinders. 

Example 6.—What is the practical capacity of a 
10 X 30 machine running at forty revolutions (temperature 


15°)? 


In what follows all compressors are as- 


C=700 70 0283 — 13 107s 

Its capacity ati25° == 31x Tl 24 == 38. 4 tons, 

Its capacity at 5°== 31X0.8 = 24.8; and so on for 
other temperatures. 

3. Given the refrigerating capacity a machine is 
required to have at a known temperature, and the speed 
at which it is desired to run it, to find the volume of the 
cylinder. 

If v= volume of cylinder, and 

n= number of revolutions per minute 


(=) OREN ep) ke 
— Cc 
Mm 0289 len) are 


by (5) 
(6) 


Example 7.—A machine is required to havea capacity 
of fifty tons, working with brine ata temperature of 10°, 
and making fifty revolutions. 

Nore.—The temperature of the ammonia in the ex- 
pansion coil must be less than that of the brine. If a 
large tank is used with sluggish circulation, the difference 
may be 10°, which will in future be assumed in such 
cases. 

The machine therefore must be worked with a tem- 
perature 0° or back pressure of about sixteen pounds, for 
Gy LG leet 
50 


v= — > = 2.5 cubic ft. 
If the stroke is to be 7 times the diameter we have 


2 
ike on nD 
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(TO BE CONTINUED.) 


Tue decision in the Counselman case—that neither 
the railroad company giving nor the shipper receiving a 
cut rate can be compelled to testify and thus incriminate 
themselves—-practically wipes out the inter-state com- 
merce law, since, of course, it is practically impossible 
to secure outside testimony sufficient to insure a con- 
viction on an indictment for violation of the law. 
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FUTURE CONVENTIONS. 


The annual meeting of the Florida Ice Manufactur- 
Association, E. W. Codington, Bartow, Fla., 
dent, will be held at Tampa, March 9. No stated pro- 
gramme has been made out, but the proceedings and 
discussions will be such as the experiences of the past 
year may suggest. 

The annual meeting of the South-West Ice Manufact- 
urers’ Association will be held on April 23. C. M. Gay, 
Carthage, Mo., 


eres . 
ers presi- 


secretary. 


WHAT THEY SAY. 


Our readers continue to gratify us with expressions 
of their good will and appreciation of the work done on 
Ice AND REFRIGERATION. The writers, whose encomiums 
we quote below, will please accept this acknowledgment 
of their favors: 

(J. W. KENNEDY, Bastrop, Tex.] 

I am delighted with your paper. It is indispensable to me. 

I shall take it as long as Iam in the business. 
(LEESBURG IcE Co., Leesburg, Fla.] 

Inclosed find check for IcE AND REFRIGERATION, 

not do without it. 


We can- 


[BIRMINGHAM F isu Co., W. J. HENDLEY, Prop., 
I like your journal very much, and have been able to find 
much information in the copies I have received. 


Birmingham, Ala.] 


[SCHOENFIELD & CoO., Taveeuenecihe. 111.) 

Inclosed find one year’s subscription to IcE AND REFRIGER- 
ATION. The paper is very satisfactory to us, and we would not 
be without it for four times its cost. 

eS We 

Inclosed find $2 for subscription to IcE AND REFRIGERATION. 
I wish, gentlemen, to congratulate you on issuing the most art- 
istic and attractive publication I have ever seen, and bespeak 
for you only words of commendation. 


Eggs, Poultry, etce., 


ANDERSON, Houston, Tex.] 


[Cuas, J. Cary & Co., Proprietors BALTIMORE TyPE FouNDRY, 
3altimore, Md.} 

Please insert inclosed advertiserment in next copy of IcrE 
AND REFRIGERATION. * * Allow me to take the opportunity 
to congratulate you on the handsome typographical appearance 
of the paper. It is a pleasure to read and examine it. 

{E. D. Roosa, Bloomington, I11,] 

I find your paper gives much valuable information on the 

manufacture of ice, as well as refrigeration. 
[Wmn. E. Worth, Wilmington, N. C.) 

I inclose herewith $2 to pay for subscription to Ice anp RE- 
FRIGERATION. Long may it live ! 

Stuart St. Clair, General Manager YORK MANUFACTURING Co., York, Pa.} 

I must congratulate you on the marked excellence of your 
journal, and the high class of matter it contains. It will be all 
I prophesied it would be—the best in the country. 

[J. J. CrerGuTon, Vice-President CORSICANA ICE AND REFRIGERATING Co. 
Corsicana, Tex. | 

* * * As tothe qualities of the paper, we are more than 
pleased with it, and no ice factory should be without a copy of 
it. If the owners don’t read it, there is money in it for them to 
subscribe for their engineers, who more often have time to read, 
and thus improve themselves for the benefit of their employers. 

(CIRCLEVILLE Ick Co., H. J. BENNETT, Manager, Circleville, Ohio.] 

I consider Ick AND REFRIGERATION an indispensable journal 
to any dealer in either natural or artificial ice. In my own 
opinion, the artificial ice will supplant the natural in a very few 
years. I have about 25,000 tons stored now for next season, but 
not of the very best quality. 

(THos. SUMMERVILLE, Prop’r BUNKER Hitt NuRSERIES, Bunker Hill, Ml.) 

Inclosed find check for $2. * * * JI am very much 
pleased with Ice aNp REFRIGERATION, and look for its monthly 
visit the same as I would for that of an esteemed friend. 
Manager RIVERSIDE ICE Co.,, I11.] 

While you seem to 


[H. W. GERKE, Quincy, 
Inclosed find $2 due you. * * * 
lean toward the machine and machine-made ice, your paper 1s 


a welcome visitor with us. 
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ANSWERS TO CORRESPONDENTS. 
TEMPERATURES OF AND PORTER—DRYING EGGS—CALCU- 
LATION OF 

COOLING PROVISIONS, ETC. 


BEER, ALE 
CUBIC CONTENTS—PURE ICE— 


This department of Ice AND REFRIGERATION will be conducted for 
the benefit of the trade generally, as well as individuals, and all competent 
inquiries will be given timely and proper attention, precedence in all cases 
being given to such questions as are of general rather than of individual in- 


terest. Correspondents, especially when asking questions of a technical 


character, cannot be too explicit in giving details. In stating temperatures, 


the kind of scale should be indicated; and in giving pressures it is well to 
state if pressure above that of the atmospheric pressure or above vacuum 


is meant. Write on one side of tlhe sheet only.—Ep. 


To the Editor: Will you kindly inform us at what tempera- 
ture brewers and liquor dealers prefer to keep beer, ale and 
porter? Gonlica: 

Answer.—lIf you had specified your wants more defi- 
nitely we might be able to give you a more definite 
answer; as it is, your question is subject to a number of 
interpretations. Brewers of lager beer try to keep the 
temperature of their storage vaults as near to 32° F. 
as possible. The vaults of ale and porter breweries 
generally have a temperature of about 55°. However,if 
these beers are of good condition and well worked out, 
their storage at a lower temperature would doubtless 
insure greater stability still. Similar conditions should 
obtain with a liquor dealer, for such beers and ales 
which he keeps in casks simply for storage; but such 
temperatures would not apply if the casks were on 
In 


this case, both for beer and ale or porter, the temperature 


draught, that is, tapped for immediate consumption. 


should never be below 52° F., and while we are aware 

that in many places beer is kept on draught at a much 

lower temperature, and also that some people prefer to 

obtain their drinks at such low temperatures it is, never- 

theless, in our opinion, better, healthier and more con- 

ducive to a good flavor to dispense them at a higher 
temperature, say between 57° and 61° F. These tem- 

peratures apply also for bottled goods intended for im- 

mediate consumption. For the simple storage of bottled 

goods the question is whether they are prepared for 

storage or for immediate consumption. If they are 
intended for immediate or house consumption and yet 
are expected to keep surcharged for any length of time, 
they must be kept at 34° F., or even shghtly below. If 
such goods, however, are prepared for storage for export, 
as it is technically called, they can be kept at a much 
higher temperature,but even in this case temperatures 
exceeding 70° are not desirable. Again,sometimes beers 
are bottled with a view to have them undergo a slight 
after-fermentation in bottles in order to produce addi- 
tional life; in that case they may be exposed to a higher 
temperature, say about 60°, for about a week or so in 
order to hasten the process, but this accomplished they 
should then be stored cold to arrest any further changes 
until they are consumed. Goods treated in this manner 
always have a slight sediment. 

Zo the ditor: There is, we understand, a method of pre- 
serving eggs by drying them. Can you give us some informa- 
tion as to how it is carried out, and with what success? T. F. 

ANSWER.—-Formerly the contents of eggs were dried 


after being mixed with sugar or salt, but it seems that 
no great market was found for the article; later on, we 
understand, the same process was carried on without anv 
additions, but we do not know with what success. The 
contents of the eggs were dried as a whole or the white 


and the yellow were dried separately. The drying is 
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done on glass or steel plates which are placed on frames 
in a drying room, and exposed to a hot air current having 
a temperature not exceeding 140° F., as above that tem- 
perature the albumen would coagulate and be rendered 
insoluble. It is stated that the substance of the eggs, 
carefully dried, can afterward be used for baking and 
other purposes in the same manner as ordinary eggs if 
dissolved with water, but in case it is desired to beat to 
a foam, it must be mixed with some fresh white of egg. 
There are also some patent processes for the purpose of 
drying the egg substance; in some of them a vacuum is 
used to expedite the drying. 

To the Editor: Can you give us a formula by which we can 
calculate the cubic contents of a conical tub, the head and bot- 
tom of which are ovals? Ga 

ANswer.—The cubic contents, C, of sich a tub may be 


calculated after the following formula: 
’ Tv h 
C= 7 "(2 (ab+a'b)+ab' +54) 

in which a and @ are the radii of the larger oval and 
a' 6' the two radii of the smaller oval, while /% is the 
vertical distance between the top and bottom of tub. 

To the Editor: We have heard a great deal about the pu- 
rity of the water obtained by passing the same through a so-called 
Pasteur or Chamberland filter; cannot water obtained through 


such a filter be used to make pure ice? Gaszia 

ANSWER.-—Yes, we think that a pure ice can be made 
in this way, but have doubt as to its being very clear, 
that is, free from air bubbles. 

To the Editor: Inregard to cooling ice boxes I would be 
much obliged to you if you would give me some figures about 
the amount of B. T. U. required for freezing or cooling meat, 
eggs, vegetables, cream, etc. I suppose that the specific heat of 
all these substances is much different from that of water. 

W. B. 

ANswer.—It makes considerable difference whether 


the substances you mention are to be cooled down sim- 
ply to the freezing point or whether they are actually 
frozen. 
deteriorate by being actually frozen, and all of them can 
As 
regards the specific heat of the articles mentioned, it is, 
as you surmise, different from that of water,but we are 
unable to find reliable experimental data on this subject. 
Approximately, however, the specific heat of those mate- 
rials may be inferred from their composition. These sub- 


Some of the substances you mention would 


be cooled below 32° F. without becoming chilled. 


stances contain on an average about 70 per cent of water, 
and as their specific heat cannot be less than that of the 
water within them,it must at least be 0.7, the specific heat 
On the other hand, 
the specific heat of these substances, taken on the basis 


of water being taken as unity, viz., I. 


of the above composition, cannot be much over 0.7, since 
the specific heat of the solids contained in them is very 
low, and for this reason the figure 0.75 would be on the 
safe side for all of these substances which do not contain 
70 per as few of them 
would under ordinary circumstances. Taking this as a 
basis, the amount of B. T. U. required to cool a certain 
amount of these substances down to freezing point is 
easily calculated if the initial temperature of the articles 
is given. This also is not given in your case. Assum- 
ing it to be, say, 70° F., the amount of B. T. U. necessary 
to cool one pound of material from this temperature down 
to freezing (32° F.) would be: 
(70-32) 0.75 = 28.5 units, 

from which you will readily see the rule applicable to 
any other initial temperature. 


much over cent of water, 
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In case, however, the material is to be actually frozen, 
this amount would have to be augmented by the amount 
of latent heat to be abstracted during solidification, which 
being 142 B. T. U. for water is 

T42XK0.7 = 99.4 
or,in round figures, 100 B. T. U. for a substance containing 
70 per cent of moisture in composition. In other words, 
the number of B. T. U. for freezing one pound of the 
material mentioned would be 
28. 5-1-1000 = 7128.5 B.. 1. UY. 


If the temperature of freezing the goods is below 32° 
F., another addition would have to be made, which in our 
case would be covered by 0.4 units for every pound of 
material and for every degree below 32° the freezing takes 
place. 

These figures give the actual amount of refrigeration 
As a 


course, the refrigeration to cool and keep cool the ice 


required for the purpose mentioned. matter of 
box or ice house in which the goods are contained is a 
separate question. 

[Mr. John E. Starr, of St. Louis, kindly sends us his 
views also on this topic, as follows: ] 

A strictly accurate answer to this inquiry could not 
be given without having at hand correct figures as to the 
specific heat of the materials to be cooled. The specific 
heats,as your correspondent surmises, are different from 
water. I am unable to find anything reliable as to the 
specific heat of meat, eggs, vegetables or cream, or 
any other articles usually placed in cold storage. As 
most of these articles are largely composed of water, I 
should think it would be at least a safe commercial 
rule to figure the specific heat the same as water, as on 
most of, the substances it 1s probably somewhat less and 
so a margin of safety would be allowed. That is to say, 
multiply the difference between the initial temperature 
and the required temperature by the number of pounds. 
If the material is to be frozen, the difference between 
the initial temperature and 32° F. plus 142 would be 
multiplied by the number of pounds. 

Thus for cooling too pounds of poultry from 80° F. 


to 40° the operation would be 
100 X (80 — go) = gooo B. T. VU. 
If the poultry was to be frozen at just 32°, the opera- 
tion would be 


[(So—3z2) + 742] X roo = 19,000 B. T. VU. 


If the frozen goods were to be carried at 20°, it 
might be safe to assume the specific heat of the frozen 
poultry to be the same as ice (.504) and we might figure 
thus: 

19,000 + (100 x .504) = 19,050.4 B. T. Wetomineeze 
100 pounds of poultry at a temperature of 20° F. 

The other figures as to work done in taking up heat 
coming through insulation, openings, etc., would be 
in the general line indicated in an answer to a query on 
the cost of refrigeration in your November, 1891,issue. In 
that article the specific heat of meat was assumed at 
.7, but I am not satisfied with the reliability of the author- 
ity I found at the time for this assumption. 

It must also be remembered that a considerable 
amount of moisture is given off by many articles placed 
in cold storage during the operation of cooling or freez- 
ing, and this moisture is condensed from steam to water 
at the expense of the cooling agent; as it would take 


o. 16Gb AND. «. REFRIGERATION .:. I 


Co 


7 


about goo heat units for each pound of moisture so con- 
densed, this feature of the work would in some cases 
amount to quite anitem.* But there is such good rea- 
son to believe that the specific heat of the bulk of cold 
storage goods is below that of water that I am inclined 
to think that the above method of figuring will fairly 
cover everything,and if not astrictly accurate rule,it will 
be a safe one. 

To the Editor: “Will you kindly inform me whether there is 
a chemical dryer of much practical use in a refrigerator cooled 
by overhead ice? If so what is it? How about chloride of cal- 
cium? oR: 

ANSweER.—If by your reference to ‘‘use” you mean 
the extent to which such dryers are applied, we do not 
think that they are used very frequently. If, however, 
you refer to the utility of such dryers, we should say 
that the efficiency of a refrigerator (the chief ultimate 
object is the preservation of provisions, etc.) would be 
improved thereby, since dry air possesses certain pre- 
serving power within itself. This would be especially 
so in refrigerators cooled by ice in which the tempera- 
It would still be 
a question, however, if the expense and trouble occa- 
sioned by the application of a dryer would be out- 


weighed by the increased efficiency of the refrigerator. 


ture never reaches the freezing point. 


As to refrigeration proper, it is by no means increased 
by the dryer; on the contrary, it is slightly decreased, 
inasmuch as the combination of the moisture with the 
dryer causes the evolution of some heat. Chloride of cal- 
cium is as good, if not better, for the purposes of a 
dryer in this connection than anything else we know of. 
After it is exhausted, having become saturated with 
moisture, it can be revived for future use by simply dry- 
ing the same over a fire. 


To the Editor: Is the ice or frost that gathers on the coil in 
chill room or refrigerating box any benefit in keeping the same 
cool? PS JeeZ, 

ANSWER.—When it is considered that ice is a very 
bad conductor of heat when compared with iron (its 
heat conductivity being 0.002 when that of iron is 0.16) 
and when it is further considered that a white and 
smooth surface radiates far less heat (and by the same 
token less cold also) than a black and rough surface, 
such as that possessed by an iron pipe, it cannot be ex- 
pected that the ice forming around the refrigerating 
coil in refrigerator would help the cooling of the same 
in any way whatever. On the contrary, the cooling ef- 
fect of the coils will be decidedly lessened by such frost 


around the pipes. 


Tue keeping of bait for sea fishing, as described in 
the issue of Ick AND REFRIGERATION for January, seems 
to be a complete success. One dealer at Boothbay, Me., 
where the herring used as bait are now procured, 
recently sold the whole lot of 100,000 herring that he 
froze and has kept in cold storage. the entire lot having 
been taken in four days by the fishermen, while he could 
have sold as many more had he had them. It is safe to 
say that in the future the business will be materially in- 
creased. Then the Canadians can ‘‘go to grass’”’ with 


their bait, so to speak. 

*We should think that the amount of refrigeration required to condense 
the moisture given off by the articles placed in cold storage would cut no 
figure in this connection, since an equivalent amount of refrigeration 
must be created by the very act of volatilization of the moisture in ques- 
tion,—[Ep, 
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THE GAME TRADE. 
THE PRAIRIE CHICKEN TRADE OF IOWA THIRTY YEARS AGO—HOW IT 
WAS HANDLED—A DEALER’S EXPERIENCE WITH GROUSE— 
ONE OF THE FIRST FREEZERS IN NEW YORK CITY. 


By D. B. BEEMER. 

Thirty years ago, the game trade was restricted to 
shipments by express to the large markets from com- 
paratively near-by hunting grounds, during the spring 
Boston, New York, 
Baltimore and Washington 


and fall migrations of the birds; 
Philadelphia, depending 
upon the gunners of the coast inlets and bays, from Cape 
Cod to Chesapeake bay—-the latter, then, as now, fur- 
nishing that unapproachable grade of celery-fed canvas 
back, red head and other ducks. About that time, how- 
ever, a new feature of the trade developed. Railroads 
were pushing their way westward across Iowa from the 
Mississippi river, and towns and villages were springing 
up at intervals along these lines, while farm settlements 
were developing in clumps along them to a distance of 
ten miles on 


either side. Jowa, at that time, was the 


banner ‘‘ Prairie Chicken” state. The birds were so 


plentiful that they occasioned serious loss to the farmers 
by their marauding inroads upon the crops of small grain 
in the early part of the season, while later, they stripped 
the corn from the ear, as it stood uncut in the ‘hill ” 
in the fields, as it often did, all winter. 

To these corn fields in the winter time, the grouse 


resorted in great numbers to feed, and when alarmed 


would rise in such immense ‘‘ packs” that the noise of 
their wings in their labored rising would sound like dis- 


tant thunder 


But a farmer of an inventive turn of mind contrived 
a box trap into which the birds could readily get while 
reaching for feed, but from which they could not find 
their out. 


way lt proved so effective in stocking the 
farmer's larder with fresh meat, that it soon came into 
general The ‘*catch,” however, became so large 


that the farmers were unable to use all the birds : 


use, 


and in 
casting about fora way to get rid of them, it naturally 
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occurred to them to take them to town, like poultry, and 
trade them off for groceries, etc. Some speculative 
shipper, seeing a surplus of these hard-frozen game birds 
lying about, was led to ship them by freight to Chicago, 
and the profits resulting proving large, others took hold 
of the trade, and buyers and shippers were to be found 
in all the larger towns having tributary farms to furnish 
the stock. Thus encouraged by a home market and cash 
for the birds, the farmers went into the business of trap- 
ping grouse as a business by putting out large numbers 
of traps, which they attended much as a fisherman 
attends his hooks set through holes in the ice in the 
winter time. These traps were made of lath; were 
about four feet square and a foot deep; and when full 
would hold from two to three dozen birds. The traps 
being open at the bottom, where they rested on the 
ground, it sometimes happened that when the grouse in 
a trap Saw a man coming toward them, they would get 
into such a fluttering panic that they would raise the 
trap. bodily from the ground sufficiently for the bulk of 
them to escape before he could reach them. 

With enlarged offerings shippers were forced to en- 
large their operations. By packing the hard frozen 
grouse into tight barrels, they were able to reach the 
Boston and New York markets with them; and these 
markets in turn, accumulating surplus stock, reshipped 
quantities of them to the Liverpool English market. In 
the course of two or three seasons, this trade had grown 
to proportions which the present generation of shippers 
will scarcely deem possible. Cedar Rapids, on the Chi- 
cago & North-Western R. R., and Independence, on the 
then Dubuque & Sioux City R. R., were the largest 
shipping points, and often shipped grouse in car load 
lots, the latter sometimes making special shipments of 
three and four car loads of grouse at a time! Small 
fortunes were made—and lost, sometimes, in the trade 
through the risks incurred and the loss resulting from 
the thawing out and spoiling of the grouse while in 
transit, and the glutting of eastern markets by them and 
consequent low prices. 

As an example, I will relate the experience of a man 
at Independence, Iowa, in 1863. He was a banker, and 
at the same time did a shipping produce trade, while in 
common with others he was buying and shipping prairie 
chickens. Incidentally, one day he offered a speculative 
curbstone operator $1.50 per dozen for what ‘‘ chickens” 
he could bring him, intending that the offer should cover 
such casual lots of grouse as the other man would be 
able to pick up off the street. But the latter had enlarged 
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views upon the subject; and after obtaining the contract 
in writing, he drove about the country, visiting farmers 
and trappers and contracting with them, in turn, to pay 
them cash for all the grouse they could bring him,at any 
price he could secure below his own contract price. 
Then he went back and waited for his birds to come in, 
which they soon did—by sled loads, the sleds often being 
supplemented by hay racks on them, piled high with frozen 
grouse! He coolly piloted these sleighs around to the 
place of business of the other man and dumped the birds 
upon him on fzs contract. 

This naturally surprised him, but he contented him- 
self for a time with receiving the birds and shipping 
steadily out of them, day by day, to eastern markets. 
His shipping room was 20 X 60 feet, and he kept three 
men at work on them, who kept stacking the surplus re- 
ceipts behind them at the rear end of the store from the 
floor to the ceiling. Gradually this surplus crowded 
them toward the front door, till finally the store was 
full and they had no room to work in. They then ad- 
journed to a warehouse he had down on the railroad 
track, and continued operations there ! 

By that time the banker became alarmed, and tried 
to get the contractor to let him off, but the contractor, 
Shylock-like, insisted upon the conditions of his ‘* bond” 
(contract). The banker then had some hundreds of 
barrels of grouse on the way from Boston to Liverpool, 
reshipped to that port on his order by the Boston con- 
signee, because all eastern markets were flooded with 
grouse and demoralized, while he had yet hundreds of 
barrels there and on the road to those cities, besides 
large quantities in his warehouse and store room at 


The banker ‘‘ threw up his hands” and refused 


> 


home. 
to receive any more birds on the contract. Arbitration 
was mutually agreed upon between them, and the arbi- 
trators ruled that though the letter of the contract al- 
lowed the delivery of an unlimited number of birds at 
the price named, yet it was evident, from the nature of 
the case, that it was not intended to cover such exten- 
sive operations, and that there was neither justice nor 
equity in enforcing it farther—in short, they declared 
the contract ‘‘off’’ and released the banker from that 
dilemma. 

But it was too late to save him. 


ments sold at a big loss, and the eastern markets being 


His eastern ship- 


glutted for a long time, he was forced to holda big stock 
at home while waiting for the markets to clean up and 
recover prices. While doing this spring opened and his 
birds thawed out, so that he was forced ultimately to 
ship by express at high rates. This was slow work, and 
eventually a large part of these holdings spoiled on his 
hands. He lost $10,000 in the ‘‘round up,” and his 
banking capital went to fill the hole. This happened 
before the days of cold storage. If such storage had 
been available at that time, it would have saved this 
man, and many others, such disastrous losses. 

I operated in frozen grouse at Independence the fol- 
lowing season. The previous winter had been one of 
deep snow, forcing the birds to the cornfields for food, 
and hunger had driven them into the traps in such mul- 
titudes that they glutted and demoralized the markets as 
described. The ‘‘catch’” had been so large that the 
crop of trapped birds the following season was of di- 
minished proportions, which led in turn to sharp com- 


petition among buyers. 
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We finally compromised by pooling our interests. In 
this way we kept down prices on the street, and at night 
divided the birds and the cost between us. I accumu- 
lated a large lot of frozen birds and got from Chicago a 
lot of new lard tierces to pack them in, my idea being 
that frozen birds, packed in such an air tight package, 
with its thick staves, would keep frozen a long time in 
While I 
was doing this, I became aware that the ‘‘ close season ”’ 


ordinary winter weather without thawing out. 
had overtaken me—and the birds. During it, the rail- 
roads were prohibited from carrying shipments of grouse, 
under heavy penalties. I got over this difficulty by bill- 
ing my tierces out as mess beef, and it being no part of 
the railroad company’s business to open lard tierces in 
search of grouse, they got safely out of the state. I 
considered that I was justified in practicing this decep- 
tion, since I had bought the birds when it was lawful to 
do so, and should then have been allowed necessary 
time to pack and ship them to market. 

I sent them to Boston by freight, and returned my- 
self to Wisconsin, directing the consignees to hold the 
stock on arrival and wait my instructions to sell; for 
Boston had its periodical glut on, as usual, and stock 
was being ‘‘slaughtered,” to the loss of shippers, par- 
ticularly of those who had shipped by express and had 
their stock thawed out on the road. 

My lard tierces proved to be good refrigerators, and 
justified my confidence in them. In packing, I had 
wrapped each bird separately in paper, packed them as 
tightly as possible by hand pressure, and filling the 
tierce rounding full, then settled the head of the tierce 
home by screw-press power, carrying the grouse down 
together ina compact mass. I held them many weeks 
on the Boston market after their arrival, against the ad- 
vice of the consignees, who feared that they would spoil 
on their hands. The market finally recovered and the 
price went back to $1 per pair, when I wired them to 
sell. The grouse came out perfectly sound and sold at 
outside prices; so my improvised refrigerators saved me 
not only from loss, but made me a profit. 

(TO BE CONTINUED.) 


Tue art of good cider making consists, in the first 
place, of stopping the fermentation before it proceeds 
too far, destroying the flavor and quality. Then it 
should be carefully skimmed and racked off into clean 
vessels, avoiding carefully all barrels, kegs or tanks 
which are musty. One further hint is this: That fine 
cider cannot be fermented or stored where the tempera- 
ture varies too much. In the first place, the fermenta- 
tion cannot be conducted properly ; if too high a tem- 
perature is used or allowed, it will cause too violent an 
action of the carbonic acid gas, and not only carry off 
alcohol, but will proceed until it gets beyond control and 
runs into acetous fermentation. Or, on the other hand, 
if kept too cold, it will not act as desired, and the cider 
will remain only partially fermented until the season is 
past when it should be ready for bottling, causing 
breakage and loss when warm weather comes. The tem- 
perature in storage rooms or cellars should be under con- 


trol and kept without much variation. 


Tue ‘‘Handy” gate valve made by the Lunken- 
heimer Brass Manufacturing Co. is a new idea; the 
valve being opened or closed by means of a lever and 


not by screw. 
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ICE v. MECHANICAL REFRIGERATION. 


HOW TO OBTAIN DRY AS WELL AS COLD AIR IN COLD STORAGE 


HOUSES—A PLAN FOR CONSTRUCTING COLD STORAGE 
HOUSES COOLED MECHANICALLY. 


By STUART St. CLAIR. 


HE writer has read with inter- 
est the several articles on the 
above subject, and has re- 
frained from making any com- 
ments on the subject, until 
the present stage, being desir- 
ous of seeing Mr. Beemer’s 
reply to the arguments in 
favor of ‘* Mechanical Refrig- 
eration.” 

The subject has been one 
of careful thought and much 
experiment by the writer un- 
der both methods; and there 

is much in what Mr. Beemer says that is bound to attract 





attention to his very excellent system—a system that 
would be very difficult to surpass, and which evidently is 
the result of many years of experiment and doubtless 
successful practice. 

The ordinary methods used in ‘‘Mechanical Refrigera- 
tion”? have not been as satisfactory as one would wish, 
and there have been good reasons. 

First, one of the strong points,made by those install- 
ing such plants, has been the little space occupied and 
the more cleanly and less troublesome manner in which 
the work is done; but as yet little attention has been 
Like the man- 
ufacture of ice, anything that was cold would do; but 
when reduced to a commercial basis this will not work, 
as the demands in this particular line are becoming of an 
exacting nature, and not only a certain or specific tem- 
This 
latter is difficult to obtain, even with Mr. Beemer’s excel- 
lent system. 

The method pursued by the ‘‘ York Manufacturing 
Co., Limited,” for general storage houses, and after 
plans of the writer, is, we believe, the only solution to 
the problem of dry air refrigeration. The appended 
sketch explains itself, and the arguments in its favor are 
as follows: 


given to the quality of the refrigeration. 


perature is demanded, but a perfectly dry air. 


To produce a dry air the entire absence of any con- 
densing or refrigerating surface in the space to be refrig- 
erated is absolutely necessary. The rapid circulation 
of the air in the room is also of vital importance; and in 
such circulation no contact of the incoming cold air with 
the outgoing warm air to make condensation is the result 
aimed at; hence we place the refrigerator at the highest 
point,and have communicating air shafts from the bottom 
of the same to the rooms to be cooled. Like shaftsascend 
from the top of the rooms cooled to top of the refrigera- 
tor. The refrigerating coils in the refrigerator are kept 
at a temperature of zero to 15° below,and a small stream 
of strong brine is allowed to drip over said coils to a pan 
underneath, being pumped back to the upper drips as 
fast as deposited. This brine will have a temperature 
ranging from zero to 4° below. Theaction issimple and 
is either condensed or frozen 
instantly as it comes in contact with such low tempera- 


effective; a// moisture 
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ture, and an absolutely dry air descends in the air shafts 
to the rooms to be cooled. 

The temperature of the rooms is regulated by a slide 
or shutter (not shown in the sketch) on the cold shaft, 
admitting only such quantity as is desirable, and a tem- 
perature as low as zero can be obtained without any difh- 
culty. 

I trust that the method herein described may be clear 
to your readers, and not confused (as we have known it 
to be) with the ordinary overhead methods on the ice 
bunker principle, where the temperature was never suffi- 
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YU 
DIAGRAM FOR DRY AIR COLD STORAGE BUILDING, 


ciently low to properly eliminate the moisture from the 
circulated air. Your practical readers will readily see 
the many advantages to be derived from this system. 
The entire absence of piping in the store rooms is in 
itself a commendation, as is also the simplicity of the 
whole arrangement, admitting of the closest regulation, 
so desirable in the storage of many classes of goods. 

The writer feels fully assured that the method herein 
described will be the popular one in general storage,and 
the pipe and pan system discarded, or used only in 
breweries or other wet refrigeration. 


A SOUTHERN orange grower has placed several boxes 
of oranges and lemons in a cave where the temperature 
was about 50° and the air dry, and has succeeded in 
keeping the former in excellent condition for sixteen 
months and the latter for a year. As caves are not 
made to order in Florida, the same result can be had by 
using the cold storage houses. 
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PISCATORIAL POINTS. 
HOW SCIENCE OPENS UP NEW FIELDS OF ENTERPRISE—THE FROZEN 
FISH INDUSTRY AND ITS DEVELOPMENT—HOW FISH 
ARE PRESERVED IN ICE. 


“™ ISH preservation in such con- 
' dition that they can be trans- 
ported long distances, even to 
the 
earth, ” 


‘uttermost parts of the 
and be kept for years, 
if necessary, as fresh and as 
palatable as on the day when 
they were caught, is, of course, 
as all should now understand, 


as practicable as the preserva- 





tion of fruits, vegetables, 
cereals and animal food, and their transportation over 
the world. All understand also the magnitude of the 
salt water fisheries which give employment to thousands 
of the sturdy seamen of the New England coast; yet it 
may surprise many of our readers to know that the aver- 
age total catch of fish on the great lakes, for the past 
69,742,000 


five years, is estimated at 
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tity of fish, even at a low as the dealers were at 


first suspicious of artificially frozen stock (as they have 


price, 
ever been of any radical departure from old, familiar 
methods); but the prejudice eventually gave way,and in 
consequence the demand for frozen fish has steadily in- 
creased from year to year, from a mere handful in 1868 
to some 2,000 tons in 1890. 

By the process for freezing fish, which Mr. D. W. 
Davis, of Detroit, invented, the fish are packed in pul- 
verized ice, and frozen solid. The process is based on 
the assumption that by freezing the fish within the ice the 
air is excluded from them until wanted for use, and that, 
therefore, they come out as fresh and plump as when first 
caught—two desirable characteristics of the fish which, 
he maintains, are better preserved by this method than 
by simply freezing the fish solid, as is ordinarily done in 





cold storage—a process of preservation previously and 
elsewhere alluded to in Ick AND REFRIGERATION. 

In brief, the Davis process is as follows: A galvanized 
iron pan, thirty-five inches long, twenty-five inches wide 
and four inches deep, will hold about thirty pounds of 
The fish after 


being packed in these pans in the pulverized ice, are 


pulverized ice and fifty pounds of fish. 


























pounds, valued at $1,750,000. Coupling 
these figures with an estimate of the oyster 
fisheries, ocean fisheries and of those of 
the salmon streams of the Pacific coast, 
the reader may judge of the vastness of the 
total industry as a factor in the food pro- 
duction of our country. 

When navigation closes on the great 
lakes--to speak of that branch of the in- 
dustry more particularly—the fishing sea- 
son closes also; yet in every part of the 
United States the family table is supplied 
with whitefish, salmon, bass, pike, 
etc., from the lakes, that have been. pre- 
served by means of ice, and transported 
from the fishing sloops to all parts of the 
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SHOWING 
FISH FROZEN BY 
DANS, PROCESS. 
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nation—frozen in winter by artificial cold, 
as well as in summer. 

The frozen fish industry, however, 
processes of refrigeration, is of very recent origin. 
Prior to 1868, says Mr. R. W. Davis, who is really the 
father of the business, and to whom IcE AND REFRIGER- 
ATION is indebted for the information contained in this 
article, a few salmon were frozen in the East in order to 
supply the New York and Boston markets with this 
choice fish when naturally out of season, the process 
employed being to reduce the temperature of a room, 
by the use of ice and salt, below the freezing point, and 
keeping the fish there till frozen. In 1875, however, 
Mr. Davis invented and patented a process for freezing 
fish in cakes of ice, the ice and fish to be packed in boxes 
or barrels for transportation to market, which process 
was so successful that since that time it has been used 
by many of the dealers in the United States, and a large 


part of the supply of fresh water fish for winter consump- 
The first lake 


pans 


like all modern 


tion is now preserved by this process. 
fish frozen in the West was by the Davis freezing 
in 1868. In Detroit, Mich., aboutsixty tons of white- 
fish were frozen, and at Toledo, Ohio, about seventy-five 


tons. It was almost impossible to dispose of this quan- 








piled in bins with alternate layers of ice and salt, in the 
right proportions of ice and salt, to produce a tempera- 
ture of zero. 
after which time the fish and pulverized ice in each pan 


There they remain for ten to twelve hours, 


will have thoroughly congealed into a solid cake—just 
like a solid block of ice, in fact. 

These blocks of fish, incased in their crystal jackets, 
are then stored away in freezing chambers, where the 
temperature is always maintained below the freezing 
point. Here, of course, they will remain in exactly the 
same fresh condition as when caught or frozen, 


they are ready to be sold to the dealer. 


until 


SINCE the practical closing of American markets to 
the Canadian egg, that valuable crop of the Dominion 
has been going this fall and winter to England, and sell- 
ing at such good profits that a single consignment 
recently from Montreal realized a profit of about $5,000. 
This shipper expects before the close of the season to put 
from 30,000,000 to 35,000,000 Canadian eggs on the 
English market, being able to deliver them at Liverpool 
at 1d. per dozen less for freight than can his French 
competitor across the channel. 
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NEW COLD STORAGE PLANTS. 

The reorganized Produce Cold Storage Exchange, of 
Chicago, are proceeding rapidly with the completion of 
that plant. is officered as follows: 
Geo. M. Moulton, president; E. G. W. 
president: Adolph Loeb, Geo. C. Prussing, John Agnew, 
Joy Morton, Frank B. Lawrence and Jas. B. Van Cleave, 


The new company 


Reitz, vice- 


directors. The buildings will be completed according 


to the plan projected by the original company. 
The ways and means committee will soon send out 
specifications for the ice machine and cold storage plant 


desired for the Columbian Exposition. We have en- 


deavored to secure definite information for this issue, 
but the details of specifications were not ready on going 


to press. The information will be given later. 


ALABAMA. 


Gadsden.—]. W. Hancock, general manager of the Rome 
ice factory, of Rome, Ga., who also represents the Birmingham 
Brewing Co., has been in the city looking for a site on which to 
build a cold storage to handle ice and beer. 


COLORADO. 


Denver.—The Colorado Automatic Refrigerating Co. is in- 
creasing its capacity four-fold. 


FLORIDA. 


St. Lucie—The Indian River Fish and Oyster Co. talk of 
putting up a new ice making plant. All information can be ob- 
tained from J. J. Falvey & Co., Atlanta, Ga. 


GEORGIA. 


Athens—Samuel Rexinger will put in a 10-ton ice making 
plant of the Keeling pattern, made by the Van Winklé Gin Ma- 
chine Co., Atlanta, Ga. 

Athens.—Reynolds & Cooper are about to establish cold 
storage rooms at Athens. 


ILLINOIS. 


Charleston.—The new ice manufacturing company will have 
cold storage room of 18,000 to 20,000 cubic feet for commercial 
storage. 

Chicago.—The Auditorium hotel is to have an Ainslie, 
Cochran & Co. refrigerating machine. The Louisville’ Pipe 
Bending Co., of Louisville, Ky., have just finished the coils. 


Chicago.—The Chicago Produce Cold Exchange have re- 
cently closed contract with the De La Vergne Refrigerating 
Machine Co., of New York, for two 65-ton machines and com- 
plete direct expansion piping for their storage and freezing 
rooms. The engine room will be made large enough to admit of 
two additional machines each to have a capacity of 150 tons. 

Kearney.—Geo. Keek & Co., of this city, have recently pro- 
cured a building, which is being turned into a cold storage ware- 
house. The ice box when completed will hold 3,000 tons of ice. 


Sepo (Lewiston, P. O.).—Ed. Maur is putting in ice and a 
small cold storage plant in which to handle country produce. 


INDIANA. 


Bristol.—Geo Milburn has filled an ice house to run a cold 
storage room to carry fruit. 

Fort Wayne—Leikauf Bros. are to build a cold storage 
house. 7 
KANSAS. 

_ Parsons.—The Parsons Cold Storage and Packing Co., of 
this city, has been chartered, with Thomas Bingham, Joel 
litfany, Conrad Hinkle, C. A. Wilkin and G. A. Nicholetts as 
directors for the first year, The capital stock of the company 
is $6,000. 


MASSACHUSETTS. 
ee Capt. Edward b. Trumbull is planning a cold stor- 
age DULdINg. 
MICHIGAN. 
Detroit—McDonnell Bros. are contemplating the erection of 
a cold storage plant. 
MINNESOTA. 
St. Paul—William McCormick is about to build a cold stor- 
aze house on Chicago Avenue. 
NEBRASKA. 
Omaha.—The Western Cold Storage Co., of Omaha, hasin- 


creased capital stock to $25,000. 


OHIO. 


Lagrange.—L. W. Richmond will build an extensive cold 
storage house the coming season, 


Toledo.—John Atkinson has just completed a cold storage 


house for handling eggs. 
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PENNSYLVANIA. 

Philadelphia—The Philadelphia Packing and Provision Co., 
Philadelphia, Pa., have recently contracted with Joseph Koenigs- 
berg for two 50-tons each Consolidated ice machines. 

Reading—The Reading Cold Storage Co. have purchased 
two 33-ton and one 35-ton De La Vergne machines for their new 
plant. 

TEXAS. 

Brenham.—The Brenham Compress, Oil and Manufacturing 
Co. held a meeting January 30 to consider the erection of a cold 
storage and ice plant, fifteen tons capacity. Wm. Perry was 
appointed a committee of one to examine different plants and 
report to the stockholders. 

Houston.—Martin Casey, T. F. West and Z. Cetti, of Fort 
Worth, will, it is reported, erect a cold storage plant. 


VIRGINIA. 


Roanoke—The Roanoke Cold Storage Co will add $20,000 to 
their capital stock. 

WEST VIRGINIA. 

Wheeling—January 20 the stockholders of the Wheeling Ice 
and Storage Co. elected a new board of directors and voted to 
increase capital stock by $25,000, in order to build a cold storage 
house, a branch of their business hitherto neglected. 


WISCONSIN. 


Berryville—There is talk of building a vegetable storage 
warehouse, to cost about $5,000. 

Fond du Lac—Galloway & Martin have purchased land on 
which they will build a cold storage house in which to handle 
butter, eggs, poultry, etc. : 

Green Bay—L. D. Dorschel & Bros., of Chilton, are remodel- 
ing a building 42x 100 feet, for general cold storage purposes, to 
be cooled with ice. 





BREWERY REFRIGERATION. 

Wm. Ritter, Chicopee, Mass., has bought a 5-ton Case 
refrigerating machine for his brewery. 
The Phenix Brewing Co., Louisville., Ky., has put in a 
120-ton Sulzer-Vogt refrigerating machine. 

—The Woodside Brewing Co., Woodside, L. 
has purchased a 20 ton Case refrigerating machine. 

—Daniel Deprez, agent for Aurora beer at Shelbyville, ° 
Ind., has purchased a 6-ton Sulzer-Vogt refrigerating machine. 
The Knoxville Brewing Co., Knoxville, Tenn., have pur- 
chased a 50-ton refrigerating machine of the Sulzer-Vogt Ma- 
chine Co. 


H. Luhr, brewer at St. Mary’s, Pa., has purchased of 
the Case Refrigerating Machine Co., a 5-ton refrigerating 
machine. 


Star Brewery, of Chicago, have ordered from the De La 
Vergne Refrigerating Machine Co., of New York, a 1oo-ton re- 
frigerating machine. 

—tThe Jos. Schlitz Brewing Co., Milwaukee, are having 
their new stock house piped for refrigeration by the De LaVergne 
Refrigerating Machine Co. 

The 150-ton refrigerating machine of the De La Vergne 
make, which the Fred Miller Brewing Co., Milwaukee, have erect- 
ed is now inrunning order. 


——The International Brewing Co., of Buffalo, N. Y., will 
put in a 65-ton Case refrigerating machine, in addition to the 
Arctic machine now at work in this brewery. 

——The Texas Brewing Co.,Ft Worth,Tex., have just con- 
tracted with the De La Vergne Refrigerating Machine Co., of 
nee York, for a roo-ton refrigerating machine and 4o-ton ice 
plant. 
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The Columbia Brewing Co., St. Louis, Mo., have 
awarded the contract for the entire refrigerating machinery for 
their new brewery to the De La Vergne Refrigerating Machine 
Co., of New York. 

——A 1oo-ton refrigerating machine and 50-ton ice making 
plant will be erected at Houston, Tex.; the contracts have 
already been awarded to the De La Vergne Refrigerating 
Machine Co., of New York. 


‘Conrad Pfeifer, of Detroit, has ordered an 18-ton refrig- 
erating machine of the type designed by Edward C. Post, of 
Monroe, Mich., to be built by F. Heutteman & Co., of Detroit, 
which will be erected in his brewery. 

—The John Schuessler Brewing Co. of Ruffalo, has closed 
a contract with the Case Refrigerating Machine Co., for the 
erection of a 65-ton refrigerating machine at their brewery, to be 
placed beside a De La Vergne machine now running. 


——The following breweries have ordered De la Vergne re- 
frigerating machines since February 1: Eldredge Brewing Co.., 
Portsmouth, N. H., 35-ton; Henry Leix & Sons, Utica, N. Y., 
g-ton; American Brewing Co., Providence, R. I., 65-ton. 

——Anheuser- Busch Brewing Association, St.Louis, are pre- 
paring to put in the enormous 500-ton refrigerating machine built 
by the De La Vergne Refrigerating Machine Co., of New York: 
it is expected to have the machine running by May first. They 
ae also ordered from the same company a 75-ton ice making 
plant. 
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Durinc the month Maurice Duclos, of Paris, expert 
of the French customs service and the representative 


of the French government to investigate the pork 
inspection system of this country, on February 11 vis- 
ited the great packing houses at the Union Stock 
Yards, Chicago, and was shown all over the larger plants, 
and examined thoroughly the operations of the micro- 
scopists at work inspecting pork. The specimens for 
examination are contained in tin boxes, each numbered, 
the number corresponding to the number of the carcass 
from which the specimen is taken. There are three sam- 
ples taken from each carcass, and each sample is examined 
If trichine are 
found in any place the carcass is condemned. The sam- 
ples are prepared for the slide by clipping off a small 
piece with a pair of scissors and putting it in a small com- 


press. 


under the microscope in three places. 


Each operator examines about sixty carcasses a 
day, and as nine examinations of each carcass are made 
a day’s work comprises about 9X60, or 540, examina- 
tions. M. Duclos, having finished his work, speaking 
‘«T think we'll be fully sat- 


Everything seems to be satisfactory. 


of what he had seen, said: 
isfied. 


merely gathering the facts to make a report to my gov- 


I am 
ernment. I am highly pleased, and so are the other 
Plenty of atten- 
Nobody 


gentlemen who have come with me. 
tion is given to the examination of the pork, 
should be afraid to eat it. I do not discuss the question 
of tariff restriction in France. My mission has nothing 
to do with that. 


spection by the United States government. 


I am here to see the methods of in- 
It is purely 
a scientific mission Iam on. There is nothing political 
I hope to say more when I get 
through with my inspection.” On the following day M. 
Duclos and his associates, M. Roume, of the French 
foreign department of the ministry of commerce, and 
M. Riche, member of the medical academy of France 
and chief in the office of the secretary of trade, went to 


Kansas City to examine the work there. 


or diplomatic about it. 


PACKING HOUSE NOTES. 


——A small packing house is to be erected at Burlington, 
Iowa. : 
——Plaut Bros., of Johnson avenue, Brooklyn, will put in an 
ice machine. 

——The Phcenix Packing Co., Kansas City, is about to en- 
large their plant. 

——Chicago and Omaha capital will erect a $200,000 pack- 
ing house at Creston, Iowa. 

———Work has begun on an enlargement of the plant of the 
Armour Packing Co., Kansas City. 

A company with a capital stock of $50,000 will erect a 
packing house at Charles City, Iowa. 

Schwarzschild & Sulzberger, wholesale butchers of New 
York, are in the market for an ice machine, 

——The new Moran packing house at the St. Joseph, Mo., 
stock yards will probably be opened April 1. 

——The Cudahy Packing Co., Omaha, Neb., will spend 
$150,000 on new buildings, which have been begun. 

—_The smoke house at ‘‘Kingan’s” packing house, Indi- 
anapolis, was burned January 22; loss, $2,000; insured. 

—_L. G. Clark, of Pittsburgh, has gone to Boone, lowa, to 
take charge of the new ice machine at the packing house. 
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—Wnm. Geringer, pork and beef packer, of Cincinnati, 
has purchased a 15-ton Sulzer- Vogt refrigerating machine. 

_ ——The Iowa Packing Co. is to be removed from Sabula to 
Clinton, lowa. The company’s capital has been increased. 
—Kingan & Co., Kansas City, will erect a large addition 
to their pork packing house in order to go into the dressed beef 
trade. 








Geo. Byers’ sheep slaughter house at Kansas City was 
burned January 22; loss, $1,000; insurance, $800. He slaughtered 
for shipping trade. 


—John Moore, lately with Kingan & Co., with others, are 
about to organize a new pork packing company to erect a plant 
at Indianapolis, Ind. 

The B. & M. Packing Co., Denver, will lease the Colo- 
rado Packing Co.’s former plant, and the capital stock is to be 
doubled from $100,000 to $200,000. 

——A syndicate has been formed at Indianapolis, Ind., to 
establish another house for slaughtering cattle and shipping 
dressed meats on an extensive scale. 


—The Atlantic, Iowa, Packing Co. are killing about 500 
hogs per day. The company has recently erected new ice 
houses and put in some 5,000 tons of ice. 

——Swift & Co. will enlarge their dressed beef plant at 
Kansas City, one of the additions being designed as a car shop 
to build and repair their own refrigerator cars. 

——T. W. Trumbull, lately with the Armours, at East Sagi- 
naw, Mich.,js at the head of a movement to organize the Trum- 
bull Beef Co., to handle dressed beef in that city. 

The Chicago Packing Co., Nebraska City, Neb., will put 
up about 2,oootons of ice this winter. The first installment of 
machinery for the artificial ice plant arrived January 20. 


The four packing houses at South Omaha slaughtered 
1,265,219 hogs, 421,958 cattle and 81,279 sheep, and paid out $28,- 
000,000 during the year 1891. They employed 3,400 men. 


J. M. Doud & Co., the Des Moines, Iowa, packers, are 
putting in an ice machine. The capacity of the house will be 
doubled during the summer, and total improvement will cost 
$40,000. 














——The directors of the G. H. Hammond Packing Co., held 
a meeting February 11, at Chicago, to discuss the advisability of 
enlarging the capacity of their works at Omaha. Action was 
deferred. 





The Hammond Dressed Beef Co. of Hammond, Ind., 
has bought the four-story warehouse at Eutaw and Conway 
streets, Baltimore, from the trustees of the Johns Hopkins Uni- 
versity, for $19,000. 


—Nuckols & Tucker, of Leadville and Aspen, Colo., have 
purchased Grant Bros.’ slaughter house in Pueblo. They will 
erect store buildings and refrigerators and so forth, expending 
$50,000 on the plant. 


——The Ryan Packing Co., Dubuque, Iowa, has leased a 
large building and put in a gas engine to run the elevator, the 
intention of the company being to use the new quarters for the 
storing of pickled meats exclusively. 


The Swift Packing Co., of Omaha, has made arrange- 
ments to erect a brick building at Lincoln, Neb., for the purpose 
of storing and distributing its products in that city. The com- 
pany began business in Lincoln last September and has since 
been hauling its meats direct from refrigerator cars in the rail- 
road yards. 

——Nelson Morris, the well known Chicago packer, is in 
San Francisco,inspecting his new packing house plant at Baden, 
or South San Francisco, as itis called. Three of the buildings 
are nearly completed, and abattoirs and wharves are in course 
of construction, while the dredging for canals and various other 
improvements is under way. ‘‘ There is nothing of a speculative 
nature in the project,” said Mr. Morris. ‘‘ It isa legitimate busi- 
ness enterprise, in the hands of practical business men. It is 
hard to say when we will begin actual operations, but we shall 
probably be ready for business before many months. 





Tue Central Traffic Association, Chicago, recently 
held a meeting to discuss the refrigerator car mileage 
rates ; when it appeared conclusively that the Canadian 
Pacific had contracts at the present rate of one cent a 
mile to run for three years yet. It was after full discus- 
sion decided to be impracticable for the other lines to 
attempt a reduction to the former rate of three-fourths 
of acent per mile. A resolution was adopted to the effect 
that present mileage rates on dressed beef and articles 
taking dressed beef rates be continued until changed 
by agreement. This probably disposes of the question 
for three years, and the disposition will no doubt be sat- 


isfactory to the refrigerator car companies. 


Moe as 





There is nothing special to note this month in the 


line of construction of ice factories. There is moderate, 


healthy activity in building, but nothing extraordinary. 
While some timid investors may be induced to hesitate 
on account of the size and wide extent of the ice harvest 
made during January and February, still there is no 
reason to doubt the continued and increasing success of 


the ice factory. Ice crops like that made this season 


are comparatively rare, and can have no permanent, 
even if they have any temporary, effect on ice factories 


judiciously located. Our monthly record of events in 


this line is as follows: 


ALABAMA. 


Eufaula.—Mr. Echols, of Huntsville, is arranging for the es- 
tablishment of an ice factory. 

Florence.—After nearly twelve months’ idleness the machin- 
ery of the ice factory will soon be in operation. The trouble 
was that no water could be obtained on the company’s lot. 
Several pumps are now in operation, furnishing over eighty 
gallons a minute. 

ARKANSAS. 


Pine Bluff.—Plans have been accepted for a 30-ton factory 
to be completed by May t. 


CALIFORNIA. 


Fresno.—The Fresno Artificial Ice Co. will erect a 20-ton 
plant,and have contracted for a Blymyer machine. 

Pasadena—Is making an effort to secure the establishment 
of an ice plant there. 


CONNECTICUT, 


Asbury Park.—An artificial ice company is being organized 
at Asbury Park, which will use artesian water exclusively. 


DELAWARE. 


Dover.—The Dover Artificial Ice Co.will have a ro-ton plant 
ready to manufacture ice in a few weeks. 


DISTRICT OF COLUMBIA. 


Washington.—The Hygienic Ice Co. will increase the ca- 
pacity of that plant from 100 to 160 tons daily. Their water 
supply is a battery of natural springs. 


FLORIDA. 


Kissemee.—The Kissemee Ice Co. has started up their fac- 
tory after numerous trials and failures, the ammonia pump 
being the cause of the trouble. 

St. Petersburg.—The Tampa Bay Ice Co. has been incorpo- 
rated, with G. W. Codington, president; W. Y. Hildrun, vice- 
president, and C. R. Switzer, secretary, to operate the Tampa 
Bay ice factory. This company is also privileged to erect an 
electric light plant, construct water works, etc.; capital $20,000. 


GEORGIA. 


Dalton.—The Dalton Ice and Cold Storage Co. will increase 
the capacity of its plant and add new machinery. 


ILLINOIS. 


Charleston.—The Charleston Ice Manufacturing Co. has or- 
ganized by electing the following officers: President,E. J. Blair; 
secretary, J. M. Hayes; treasurer, James H. McClelland; direct- 
ors, J.A.Harley,C.A.De Haven, F. Cooper and C.H.Bissell. The 
company already have the foundation finished for their factory. 
It will be a 7-ton plant. : 

INDIANA. 
_, Lafayette.—The Artificial Ice Co. are setting up a third 
boiler in their plant. 
IOWA. 

Des Moines.—W. A. Hutchings, of Peoria, Ill., has agreed 
to erect an ice factory to cost $50,000, provided he can be as- 
sured of patronage. He agrees to deliver ice at 35c. per cwt., or 
5oc. per week, daily deliveries of fifteen pounds, The plant will 
be ready by June 1 if erected. 

KENTUCKY. 
_  Mayfield.—The Mayfield Water and Light Co. will erect an 
ice plant in connection with their water works here. R. M. 
Beadles is secretary of the company. 
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LOUISIANA. 


Algiers.—The foundations and walls of the plant of the Al- 
giers Ice Manufacturing Co. are finished. The-company expect 
to make ice by Mayt. 

Donaldsonville.—The Donaldsonville Ice Co. have made 
second call for 25 per cent of capital stock for construction. 

Shreveport.— The Consolidated Ice Co. will add to their plant 
a 50-ton De La Vergne machine. 


MARYLAND. 


Baltimore.—August Fenneman, J. H. Shabb, R. B. Tippett 
and others have incorporated the Independent Ice and Coal Co. © 
with a capital stock of $20,000. Their plant is already equipped 
with machinery. 

Baltimore.—The Maryland Ice Co. on Fell’s Point are ar- 
ranging to put in a plant to use Lima oil in place of coal as fuel 
for their boilers. The daily consumption will be 6,000 gallons. 
Tanks are being built to hold 40,000 gallons. 


Cumberland.—The Cumberland Ice Manufacturing Co. have 
purchased the Hobel brewery property for their plant. This 
company will at once tear down the old buildings and commence 
erecting a new one as soon as the plans arrive from the Frick 
Co., of Waynesboro, Pa. Artesian wells will be bored to obtain 
a supply of pure water. Mr. David Walker, who was elected 
manager of the company, has said the company would have ice 
in the market by the first of May. 


MISSOURI. 


Moberly.—Work has begun on the erection of an ice factory, 
by Fred Devero and C. Crawford. An artesian well will be sunk 
for water. The plant will cost $15,000. 


St. Joseph.—The St. Joseph Artesian Ice Plant will be 
doubled in capacity* the coming season. Manager Steinacker 
has closed a contract for a sufficient quantity of machinery 
which will arrive in a short time. The power now employed in 
the plant is sufficient for a doubled capacity, and the building 
will probably require no immediate extension. 


NEW JERSEY. 


Elizabeth._The Elizabeth Ice Co. has purchased a 30-ton 
ice making machine from the Blymyer Ice Machine Co. 


NORTH CAROLINA. 


Durham.—Louis Arnold, of Louisville, Ky., will, as lately 
stated, erect an ice factory in Durham. 


OHIO. 


Youngstown.—The Crystal Ice Co. has received plans for 
the plant to be erected from the Arctic Ice Machine Manufactur- 
ing Co., of Cleveland. The company will now advertise for 
bids. 


Youngstown.—The Youngstown Ice Co. has decided to in- 
crease the capital stock of the company from $12,500 to $25,000. 
They also decided to purchase anice machine and manufacture 
ice as well as harvest it in the old way. 


OKLAHOMA. 


Guthrie.—The new building for the ice plant is over twice as 
large as the oldone, and the factory will have a capacity of 
twenty-five tons per day. 


PENNSYLVANIA. 


Bloomsburg.—Efforts are being made to organize a company 
for the manufacture of ice. Twenty-five thousand dollars are 
wanted to begin with. 


Philadelphia.—The Glenwillow Ice Manufacturing Co., of 
Philadelphia, has been incorporated; capital, $200,000; presi- 
dent, Peter P. Liebert. A 60-ton De La Vergne ice machine 
has been bought. 


Philadelphia.—An ice factory, 17680 feet, will be erected at 
Glenwillow avenue and the Philadelphia & Reading Railroad 
by M. Schmid. 


York.—The York Ice and Refrigerating Co. is enlarging its 
plant by taking out the former 10-ton simple machine and sub- 
stituting a 25-ton compound machine manufactured by the 
York Manufacturing Co. 


SOUTH CAROLINA. 


_ Blackville.—The Crystal Ice Co., capital $10,000, has been 
incorporated by P. W. Farrell, C. H. Mathis and associates to 
establish an ice factory and steam laundry. ; 


TENNESSEE. 


Chattanooga.—Brown & Rettig were the former owners of 
the Big Springs Ice Co., and sold out that plant to a company 
which later quit running. The plant has since reverted to 
Brown & Rettig, who will dismantle and remove it to a new 
site, on the C., R. & C. R. R., such portions of the machinery as 
can be used. A contract has been let for a 50-ton ice machine. 
The company still owns the Big Springs and will lay a main 
from the springs to the new works and pump the water from 
there. The company will not be in the ice pool. 


TEXAS. 


Brenham,—Albert Smith, of New York, is investigating the 
ae with a view to establishing an electric light and ice making 
plant. 
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Hillsboro.—Work on the ice factory is being pushed rapidly, 
and the owners are contemplating the addition of an electric 
light plant to their property. 


VIRGINIA. 


Clifton Forge.—F. M. Jones is organizing a stock company 
for the establishment of a ro-ton ice factory. 


WASHINGTON. 


Tumwater.—The Tumwater Ice Co. began making ice Feb- 
ruary 1. The owners are John Pulles, Henry Fingers and 
Andrew Hinrick, who have put $12,000 into the plant which 
has been so arranged that its capacity may be increased with 
. but little difficulty. At present it is capable of turning out ten 
tons a day, but the intention is to increase it to sixteen tons. 


WEST VIRGINIA. 
Martinsburg.—An ice factory will be established. 


MINOR LEGAL MATTERS. 


Charles Eichner, of Wood county, Ohio, is suing the 
Michigan Lake Ice Co., of Toledo, for $1,500 damages for per- 
sonal injuries alleged to have been sustained by one of the com- 
pany’s wagons colliding with his buggy on Cherry street bridge 
in pea y: Eichner says he had his knee cap broken in the 
collision. 


On February 12, Judge Collins, Chicago, authorized the 
receiver of the People’s Artificial Ice Co. to sell the plant. It 
was represented that claims amounting to $14,000 had been 
proved up against the company; that the business has been at 
a standstill for six months, and that the property was rapidly 
deteriorating in value. 


—A telegram from Holyoke, Mass., February 11, says: 
‘* The Holyoke and South Hadley Falls Ice Co. have decided to 
bring a suit for the purpose of finding out whether the Water 
Power Co. of Holyoke owns half of the Connecticut river on 
which Holyoke fronts. The Water Power Co. gave the ice com- 
pany the right to cut ice on the river. Fishermen have been 
cutting holes in the ice for fishing, and refused to stop when told 
to do so by the ice company officials. The ice company now 
proposes to prosecute one of the fishermen in order to make a 
test case. The fishermen hold that the Connecticut river is too 
large a body of water for any concern to monopolize. If the case 
is brought to trial it will settle whether or not the Holyoke 
perce Power Co. controls certain privileges which they now 
claim.” 











An interesting and important question in patent law 
came up before Judge Blodgett in the United States court 
Chicago, February 1,in the suit of the De La lVergne Refrigerator 
Co. v. John Featherstone. The suit was to enjoin the alleged 
infringement of a patent for an ice machine. The inventor of the 
machine was James Boyle. Boyle filed the application for a 
patent November 24, 1875, but he died three days later. March 
21, 1876, the patent for the ice machine was issued in the name 
of Boyle. It is contended that no patent was ever legally issued, 
as in no way possible could a patent be issued to a dead man, 
and the issuance of the patent to Boyle was the same as though 
the patent had been issued in blank, in which event it would be 
void. For the complainant it is urged that the patent was legal, 
and although issued to Boyle, his administrators or heirs were in 
no wise barred from the legal ownership. Judge Blodgett took 
the case under advisement. It is said many patents have been 
issued in the name of persons who died before the patents were 
issued, and therefore the decision in this case will have an im- 
portant bearing on the validity of many such cases. 

—A remarkable suit has recently been tried (judgment 
under advisement) at Memphis, wherein Mrs. Charlotte Waite 
brought action against J. N. O’Neil & Co., lately in the ice trade 
there. In 1882 they leased of complainant a tract of land on 
the river front for seven years; but in 1886 the freshet carried 
away their ice house and a strip 240 150 feet of the land leased. 
They then leased ground of other parties, and stopped paying 
rent to Mrs. Waite. She now sues for $3,225 rent and damage of 
$20,000 caused by the river to her land. The lease was drawn 
in the usual form, providing for the return of the property “in 
like good order and condition ” at the expiration of the lease, 
and plaintiff says the lease contained no saving clause exempt- 
ing the lessees in case of the bank’s caving. Engineer Leach, in 
charge of the government works, was introduced to prove that the 
bank could have been protected by the timely sinking of stone 
and willow mattresses, such as the government has laid here- 
about in the last few years. One incident of the trial is good 
enough to repeat, one of the attorneys in the case being reminded 
of a speech made by the distinguished Mississippian, 5.. Prep: 
tice before the river convention held at Vicksburg in 1844: 
‘* Gentlemen of the convention,” Prentice said, ‘*T have listened 
with great interest to all that has been said and all the sugges- 
tions made. For my part, I know little about the river. I have 
studied astronomy and the laws of nature. I believe that when 
God made the universe He created immutable laws for its 
guidance, with one exception. When He created the Mississipp1 
River He just flung it down and said: ‘ Let her rip! 





———In answer to many inquiries as to where charcoal for 
filtering purposes can be obtained, we refer to the advertisement 
of T. B. Wright & Co. in this issue. 
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THE FIRE RECORD. 
—Three ice houses at Akron, Ohio, owned by the Klages 
Ice Co., were burned January 29; loss, $4,000. 
The Maine Ice Co.’s houses at Booth Bay Harbor, Me., 
were burned January 23; cause, unknown; partial insurance. 
—Dearborn & Mansfield’s ice house, Worcester, Mass., 


was burned February 3; loss, $3,000; insured; cause, incendi- 
ary. 








Mansfield & Dearborn’s ice house at Northville, Mass., 
was burned February 13; loss, $3,000; insured; cause, incen- 
diary. 

—The Tennessee Packing Co.’s plant near Birmingham, 
Ala., was burned February 6; loss, $40,000; insured; loss on 
ice machine, $9,000. 


E. L. Bishop’s two ice houses north of Elgin, Ill., were 
burned February 8; cause, unknown ; loss, $10,500; insurance, 
$7,500; may be rebuilt. 

Two large ice barges were burned at DePue, Ill., Janu- 
ary 21; loss, $3,000; no insurance; cause, an attempt to thaw 
out a frozen pump with a hot iron. 

W. Brown & Co.’s slaughter house and ice houses, and 
John Kelting’s fish packing house and ice house, at Toledo, 
Ohio, were burned February 6; loss, $23,000; insurance, $7,300. 
The plant of the Transparent Ice Works, in Richmond, 
Va., owned by Herman Schmidt, was partially destroyed by 
fire February 14; loss, $11,000; insurance, $6,000; stock on 
hand uninjured; factory will be rebuilt. 

The building and plant of the Danville Ice Co. were de- 
stroyed by fire January 25. The factory was valued at $75,000. 
The building is a total loss, and machinery useless ; insured ; 
cause, incendiary; will be rebuilt. This is the second time the 
factory has been burned. 

















—The new building of the New Jersey and New York Abat- 
toir Co., Forty-third to Forty-fourth streets, on First avenue, 
New York city, will be insulated throughout with the P. & B. in- 
sulating paper, manufactured by the Standard Paint Co. 


ALonG in October last a stranger dropped into Indi- 
anapolis with a magnificent scheme buzzing around in 
his cranium like a presidential bee in many big and 
this particular 
Renting a piece of ground, he erected a high wooden 


some little men’s heads at season. 
structure on which he said he intended to mount a pump, 
so constructed that as the water came from the nozzle 
it would spray. With this he expected when it became 
cold weather, to make ice enough to supply the market 
of Indianapolis, or, as he expressed it, ‘‘ make a mount- 
ain of ice.”” He waited patiently for cold weather to 
carry out his experiment until January 2, and it came 
not. Then he became disgusted with the cussedness of 
nature, tore down his plant and departed for a place 
where there is cold weather as a regular diet. Just as 
he had finally shaken the dust of the Hoosier capital 
from his tired heels—see the perversity of Dame Nature! 
—the mercury began to drop, and two days later stood 
at zero! But the 


the dealers of the town—who, says the local Solon, were 


? 


‘‘mountain of ice’’ never came, and 


‘¢ really worrying ’’—were saved! 


A NEwspaPER published in an interior New York town 
says: ‘‘A rather singular fact in connection with ice harvest- 
ing is the inferiority ofa season’s second crop. Old ice men 
in this vicinity know by experience that while a second 
crop of ice may develop a satisfactory thickness and 
may preserve for the eye all those appearances of clean- 
liness, clearness and solidity that conspire to the com- 
position of perfect ice, itis a failure for practical pur- 
poses. Its brittleness is noticeable during the harvesting 
process, and after being marketed it becomes slushy and 
unclean and fails by several hours of lasting as long as 
first crop ice. Local ice men cannot explain this phe- 
nomenon, but there can be no mistake as to the fact.” 
This is interesting, certainly. Won’t some wise man 
please stand up and offer an explanation of the curious 


phenomenon? 
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The harvest for this season is now practically over. 


As a whole, it has been one of the largest put in for a 
The 


where except for a few days in January, starting from 


number of years. cold wave, while severe no- 
the west and northwest, swept slowly over the entire 
country from California to Maine and as far south as 
the Gulf, an ice-making temperature having been felt 
even in the middle of some of the South Atlantic and 
Gulf states and Texas. In all the states where ice may be 
expected annually, but some of which have not made a 
crop for from two to four years, there was good freezing 
weather either in January or February, or both months, 
to make a crop, with ample time to gather the harvest. 
Taught by experience the danger also of delaying the 
cut after marketable ice had been made, the trade and 
other consumers were fully prepared, with houses in re- 
pair and tools in readiness, tc gather and house the ice 
immediately a practicable thickness had been attained; 
and in consequence the harvest, while the largest for some 
years, was also probably the most expeditious ever made. 
There 
has not been as great as usual, for the reason that their 


are, of course, certain localities where the cut 
importance as sources of supply has been temporarily 
belittled by the fact that local demand has been antici- 
pated by the cut nearer home. The railroads, there- 
fore, will haul less ice than usual, in all probability, or, 
at least, for shorter distances; and the few inland lake 
fields, for several years the source of supply for the 
large cities of the West, have been left practically un- 


touched. 


In Indiana the crop has been uniformly heavy, In- 
dianapolis having filled every store house in sight, both 
for local consumption and the shipping trade usually 
handled. The brewers and packers have their houses 
crowded full to the limit, the season having been all of 


three weeks long. 


In Wisconsin every lake and river has furnished a 
crop, and the only houses not filled are those which 
have in previous years held supplies for Chicago and 
lake cities. A number of these have not been filled, the 
Chicago Knickerbockers, for example, having made no 
cut at all at Oconomowoc, where usually they house 
several thousand tons, besides shipping during the cut- 
ting season. From Madison a good deal of ice has been 
shipped south for storage along the Illinois Central road 
for railroad use. At Pewaukee Armour & Co.,Chicago, 
cut about 120,000 tons for refrigerator car supplies. 
The Wisconsin Lakes Co., at Milwaukee, cut here also 
for domestic use and on the river at Milwaukee for re- 
frigerator ice, in all about 120,000 tons.—-_—The crop in 
Michigan is well in hand, and ample for all local de- 
mand, Grand Rapids, as a sample, cutting 35,000 tons, 
-In Minne- 
but from St. Paul it is re- 


ported that while the houses are full to the roof, the 


a total largely in excess of last year’s cut.- 


sota the cut has been heavy, 
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quality of the cut is not up to the average, containing 
At Duluth no ice had been cut 
for domestic purposes up to February 15, though refrig- 


more dirt than usual. 


erating establishments had long since been filled up. 
Dealers had relied too much on getting lake ice, in- 
stead of cutting in the interior for domestic consump- 
tion. 


The Chicago supply this season has all been secured 
near home—Wolf Lake, Kankakee, Waldron, Momence, 
Oswego, etc., which for two or three years past have 
furnished only light cuts. The ice is of first-class qual- 
ity and from twelve to sixteen inches in thickness. In 
other parts of the state, even down in ‘‘ Egypt,” the cut 
La Salle and Peru have again, after a 
lapse of several years, made ice for shipment in barges 


All the large and small cities, towns and 


has been large. 


to the South. 
villages have ample supplies. In some places on still 
water a second crop has been cut, a number of dealers 
who had storage room having cut a supply for two years 
of local demand.——lowa towns and nearly all of north- 
ern Missouri, Kansas and Nebraska are similarly sup- 
plied. 


use only. 


At Burlington, lowa, the cut was 7,500 for local 
At Keokuk 40,000 tons were made, part of 
At St. Joseph, Mo., every 
house is full, whether for dealer, packer, brewer or pro- 
duce dealer, while the same is true of Kansas City. 


which goes to St. Louis. 


In Colorado, Utah, Nevada and the Pacific coast the 
same story is told, all the mountain lakes and streams 
having ‘‘behaved beautifully,’’ ice less than twelve 
inches on the regular fields of that territory having been 
rare, while last season it was only about three inches 
thick in many parts of Washington, notably at Spokane, 
where this year the cut is the finest ever harvested. 


Ohio has been well supplied, though the cut in the 
southern part of the state is comparatively thin, and in 
The royalties 
paid the Miami & Erie canal will reach $30,000, which 


the northern part there was some snow. 


will indicate the size and wide distribution of the har- 
vest. At Sandusky over 70,000 tons have been har- 
vested. At Akron, which has been supplied for two 
years from Michigan, a two years’ supply has been 
The southern part of the state got plenty of 
clear, solid ice, but only five and a half to eight inches 
thick. 
cakes being cleaned of snow by the corrugating machine 


so familiar in the east. 


housed. 


The Cincinnati Ice Co. put up 35,000 tons, the 


The harvesters at Erie, Pa., have had an exception- 
ally busy season, every local house having been filled 
and thousands of tons cut for shipment by rail to the 
interior towns and for railroad uses and car icing, as well 
as meat coolers of the Western packing houses in west- 
Chautauqua lake has supplied the 
lines, while at Meadville the Conneaut 
At Reading the cut 
was of g-inch ice, the Angelica Co. putting away 100,- 


ern Pennsylvania. 
Pennsylvania 
Lake Co. have stored 50,000 tons. 


ooo tons and severa] other companies from 40,000 tons 
upward. Philadelphia will have to depend as usual on 
the Kennebec or other outside points for her supply. 
Up to the 15th of February little ice had been cut in the 
immediate vicinity of the city for city consumption. 
The Schuylkill had frozen over twice, but at neither 


ere (aie 
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freezing was the ice thick enough to cut, nor did it last 
long enough for harvesting, even had it been fit to use. 





In New Jersey the harvest has been generally 
poor, though some few favored localities, such as Green- 
wood and other lakes near Newark,made a splendid har- 
vest. 

In New York state the harvest began during the last 
ten days of January and was abundant, the cut being 
also of good quality, especially on the numerous minor 
At cer- 
tain points, Rochester as an example, a second crop was 
cut of even better quality than the first crop. The Hud- 
son river ponds likewise have furnished a full crop. In 


lakes and water storage reservoirs and canals. 


Rockland county cutting began January 23 and practi- 
cally ended February 13, so far as the large companies 
The ice was from seven to ten inches 
At Rockland lake, where the Knickerbockers of 
New York get their best ice, the company put up over 


are concerned. 
thick. 


150,000 tons, averaging nine inches thick; and other 
companies have done equally well. The crop on the 
river itself has not been altogether satisfactory, and the 
river houses have been only pertly filled. The quality 
of the ice, especially that made between Albany and the 
lower river fields (say at Catskill) is not all up to stand- 
ard. After the ice had formed on the river there came 
a rain and freshet great enough te start the ice moving, 
after which came another freeze. The ice consequently 
was rough and in places was badly overflowed with 
muddy water. Then, again, some cutters cultivated the 
crop by removing the snow and flooding in order to in- 
crease the thickness. 
the harvest began about the rst ult., with ice of good 
quality except that it was only from six to nine inches 
Taking the state as a whole, and including the 
upper Hudson and Saratoga lake cuts, the crop has 


been a large one, and with the single exception of that 


From Kingston to Poughkeepsie 


thick. 


portion of Hudson river affected by ice jams during 
the short freshet, the quality has been first-class. An 
arbitrary increase of 60 cents a ton (to $2.25) in freight 
rates from Saratoga lake will materially reduce the 
profit in that particular cut, however. 

On February 24, the New York Z7tdune sums up 
the situation as follows: <‘‘The last few days of mild 
weather have practically ended the season for harvestin 
ice on the Hudson and the lakes from which New York 
city gets its ice supply, and unless a severe and pro- 
tracted cold wave comes over this part of the country in 
a short time no more ice will be harvested. The ice 
harvest this winter has not been a full one, but enough 
has been gathered to insure plenty of ice for the city 
and the usual shipping trade. The yield on Rockland 
lake has been a good one, the ice being of the most de- 
sirable thickness and of the finest quality ever seen on 
that favored lake. The houses have been filled to their 
capacity, so that about 300,000 tons have been se- 
cured from this tenderloin cut of New York’s ice sup- 
ply. A full crop on Lake Meaghah, or Sweet Water 
lake, also has been secured, which makes about 80,000 
tons from that source. On the Hudson river, however, 
not more than three-quarters of the crop that was neces- 
sary to fill the houses has been secured. The ice during 
the early part of February was of desirable thickness 
and excellent quality, and the supply now secured is of 


this ice, but during the last week the ice became soft 
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and none of it was cut. Although enough ice has been 
harvested to insure cheap ice of the best quality for 
New York next summer, yet there will be little, if any, 
surplus to carry over for the next year, and if the winter 
of 1892-93 does not give a plentiful ice harvest New 
York may experience another ice famine such as it went 
through in the summer of 18go.” 


In the New England states, outside of Maine,the crop 
came a month to six weeks late, during which delay the 
dealers suffered all the anxiety of hope deferred and un- 
certainty; yet when the crop did come, about the 1st ult, 
it was fine and remained long enough for a full harvest. 
All the houses have been filled and many new houses 
have been added to those in use last season. Those who 
cut at the first opportunity got thin ice, but ten inches 
was the average of the late cut in New England. In 
Vermont, ice as heavy as twenty inches was housed, 
but the quality in places was not up to standard, the ice 
being dirty and muddy on account of rains, thawing, etc. 
In New Hampshire the cut was highly satisfactory, be- 
ing thick, solid and clean. The cut in the ponds and 
reservoirs for Boston’s supply began about the 8th to the 
10 ult., rains having somewhat delayed the harvest; yet 
the harvest has been abundant. The state generally will 
be able to supply the home demand. 


The ice firms on the Kennebec and Penobscot rivers 
have had more than their usual ‘‘ups and downs,” par- 
oxysms of joy and grief, and periods of exaltation and 
depression. Ice began forming early in January, and 
the outlook, with no ice on the Hudson, was extremely 
comforting ; for Maine has kepta sharp eye on the Hud- 
Then there came a 


thaw, the ice broke upand moving peacefully out to sea 


son, and ice stock was ‘‘ gilt edge.” 
DoD D 


disappeared, along with the ‘‘ice man’s” peace of mind. 
After several days of anxious waiting, ice again began to 
form, and when all looked promising again the Penob- 
scot men were horrified to find that the up-river saw mill 
men were dumping their waste into the river and filling 
the water with shavings. 
by fine 
stopped, however. 


As the offense is punishable 


and imprisonment, the nuisance was soon 
Still the ice formed slowly, and fre- 
quent snow storms (one of twelve inches on the level) 
after the ice became thick enough to bear weight, neces- 
sitated frequent cleaning, all of which, with soft weather, 
On the Ken- 


nebec cutting started in a small way during the first 


retarded the cut until well into February. 


week of the month, but it was not seriously begun until 
about the r2th, when ice cleared of snow nine to twelve 
On the 


Penobscot the cut began about the same time, but gen- 


inches thick, was ready for the cutting crew. 


erally two to three days earlier, and was interrupted by 
a rain after the 15th. On both rivers the cut was of ex- 
cellent quality, fully up to the standard, and from four- 
teen to sixteen inches thick. After the rain ceased an- 
other moderate freeze came, and thereafter the ice went 
into the houses and stacks at arapid rate for several 
days, and up to the 2oth the prospect for a full harvest 
At Belfast on the 11th, a 
three-mast schooner loaded with fourteen-inch ice for 
Beautort, o Ge 


cleared with ice for Baltimore and southern ports, and 


The 


on both fields was excellent. 
and on the 18th, three three-masters, 


three others were waiting for similar cargoes. 
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Knickerbockers, of Philadelphia, about the same time 
began shipping by schooner from North Booth Bay. 
About the 
interrupting the harvest, and ruining the quality of the 


2oth, however, mild weather came again, 


ice. The lower end of the Penobscot field of the Arctic 
company, comprising some twenty-five acres, tipped up 
and began to submerge, and in spite of heroic efforts to 
save the ice, the upper side of the field kept on sinking, 
and in a few hours was five or six feet under water, so 
that work had to be abandoned. A similar trouble oc- 
curred at the Union ice company’s fields about the same 
time, and though the ice did not sink so far, it was 
thought best to stop work on the down-river field for a 
day or two and wait for more cold weather, which up to 
the 23d had not come. On the 23d a Bangor telegram 
says: ‘‘The ice crop of the two great ice produc- 
ing rivers of Maine, the Penobscot and the Kenne- 
bec, good in ordinary years for 1,500,000 tons, can 
Monday 


and Tuesday the sun beat upon the fields which had 


now be set down as a three-quarters failure. 


upon them no snow, striking all the ice and suspending 
operations. There cannot be found upon tide water in 
either river ice over ten inches thick, and this is honey- 
combed to such an extent as will make necessary some 
days of freezing weather to put it in merchantable con- 
dition. Only about 60,000 tons of ice have been put up 
will not fill contracts. 
Baltimore, Philadelphia, Washington and Norfolk are 


depending largely upon the Kennebec, as dealers in 


on the Penobscot, all of which 


those cities have permanent houses along the banks. It 
has never been considered safe to put up March ice, and 
unless the next three weeks should be unprecedentedly 
cold, there will not be a pound of good ice for market. 


”? 


Such as has been housed averages fourteen inches. 


NATURAL ICE NOTES. 


—Dealers at Decatur, Ill., put up 20,000 tons. 

—D. W. Blake has a new house at Cornell, Ill. 

——Mr. Bakey has a new house at Columbus City, Ind. 
——R. H. Sargent has a new house at Merrimac, Mass. 
——Frank Potts has built an ice house at Decatur, Mich. 
—The Moline Ice Co. have built a new house at Moline, III. 
——Mr. Bodeker has put up a new house at Murphysboro, Ill. 
——Yost Bros. have gone into the ice business at Lockport, 


Ill. 

——Wnm. T. Robinson has built a new house at Bethany, 
Conn. 

—C. G. Wolfe & Co. is a new ice company at Fort Dodge, 
Iowa. 

——Sharp & Co. have built a new house at West Duluth, 
Minn. 


——Robert Machett has built a small house at West Mys- 
tier boa se 
—McCabe & Snyder have built a new house at Oconomo- 
woc, Wis. 
—Maurice Prindeville has erected a new house at Doty- 
ville, Wis. 
——Jos. Horner has filled a new 50,000-ton house at Cler- 
mont, Ky. 
—Featherston & Keith have built a new house at San Mar- 
cial, N. M. 
——The Northern Lakes Ice Co., of Lafayette, Ind., put up 
25,000 tons. 
——Capt. Nat. Doughty has filled a new house at Dias 
Creek, N. J. 
E. D. Sanford has filled a new house at Hampden 
Plains, Conn. 
—A 400-ton ice house has been built at Elitch’s garden, 
Denver, Colo. 
—Mr. Christiansen has put up a new house at Benton 
Harbor, Mich. 


_ ——W. E. Dailey has a new house at Quincy Reservoir, 
Weymouth, Mass. 
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Hod Cook and others have erected and filled a new 
house at Pekin, III. 

——tThe ice houses at Louisville, Ky., have all been filled ; 
many with six-inch ice. 

——T. S. Hittenger has built a new house at Brookline, 
Mass., to hold 40,000 tons. 


The Youngstown, (Ohio) Ice Co. has erected a new 
2,000-ton house at Warren. 


—tThe Connecticut river was closed with ice January 28, 
for the first time this season. 

—The Standard Ice Co., Bay City, Mich., have built a 
large addition to their house. 


——Henry McBride & Co. have built a house at Lake Ge- 
neva, Wis., to hold 50,000 tons. 


——Lloyd Nash, has built an annex to his house at West- 
port, Conn. He housed 4,000 tons. 


The cut at Oshkosh, Wis., from Lake Winnebago was 
about 40,000 tons of fifteen-inch ice. 


——tThe ice houses at Webster, R. I., burned in December, 
will be rebuilt with increased capacity. 


——R. L. Blaisdell, of Agawam, Mass., has filled one house 
and is now building another to hold 500 tons. 

——The Harvey’s Lake Ice Co., R. M. Colburn, superin- 
tendent, has built a house at Pittston, Pa. 


—Wnm. Frizzell & Sons have erected a delivery storage 
house of 200 tons, at Colorado Springs, Colo. 


——The Northern Lake Ice Co., of Camden, N. J., hasbeen 
incorporated ; capital, $400,000; paid in, $2,000. 

—Laurel, Del., harvested 4-inch ice in January, the first 
time the local houses have been filled in four years. 


——The Booth Packing Co. have put up 5,000 tons of ice at 
Bayfield, Wis., for use in handling fish at that point. 


——Huse & Loomis cut 5,000 tons at La Salle, Ill., loaded on 
barges, to be floated South at the opening of navigation. 


——The United Ice Co., Trenton, N. J., have stored 15,000 
tons at Iliff lake, and built this month an additional house. 


A full supply of ice of excellent quality is being har- 
vested in the Shenandoah valley and southwestern Virginia. 


-——The nine houses of Kingan & Co., packers at Indianapo- 
lis, Ind., have been filled at Broad Ripple, Ind. They hold 23,- 
ooo tons. 


_ The Consumers’ Ice Co., of Albany, N. Y., has been 
incorporated; capital, $10,000; D. J. Hartnett and others, 
directors. 


—-The ice crop at Green Bay, Wis., will not be very exten™ 
sive this season. Only local dealers and consumers have filled 
their ice houses. 


_——The National Ice Co., of Tacoma, Wash., has been 
incorporated by Fred. A. Morgan and others; capital, $50,000 ; 
business, to make, cut and sell ice. 


—C. S. Packard, of Waltham, Mass., has, during the past 
year, removed his ice houses from Crescent Park to ‘‘ Night Cap 
Corner,” Newton,where he has storage for 10,000 tons. 


—The cut on the Mississippi at Lyons, Lowa, was about 
13,000, a decline of 50 per cent, owing to abundance of ice at 
inland points. At Fulton, the cut was only 17,000 tons. 


—Ottawa, Kan., and a great many other minor towns of 
that state, which for the last three years have gone to Nebraska 
one Iowa for ice, have this year housed abundant supplies for 
ocal use. 


— Thomas Summerville, Bunker Hill, Ill., has just com- 
pleted two new houses ; capacity, 1,500 tons, and has harvested 
1,000 tons 6-inch to 10-inch ice from his ponds, which cover about 
two and one-half acres. 


A good deal of 4-inch and 5-inch ice was put up in 
Maryland towns in January; but the major part was anything 
but clear, and flinty, and was largel eompeced snow, and very 
indifferent in quality. It may Sree in a way the demand of the 
villages where harvested. 

















CHARLES O. Gace, of Addison, Gage & Co., ice deal- 
ers, operating as the Boston Ice Co., died at Arlington, 
Mass., January 25. 
above-named firm, one of the oldest firms in this coun- 
He was for a great 
many years engaged in the ice business in Savannah, 
Ga., being associated with Mr. Alfred Haywood, under 
the firm name of Haywood, Gage & Co. He was also 
interested in the same business in Brunswick, Charles- 
ton, S. C., Mobile, Ala., New Orleans, La., and Galves- 
ton, Tex. At his death he was the largest stockholder 
in the Central Ice Co., which controls the Gorrie Ice 
Co., of Savannah. He leaves a son and three daughters. 


He was the senior member of the 


try engaged in the ice business. 
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ABOUT PRICES. 


THE OUTLOOK FOR THE COMING SEASON—THE DANGER—LOCAL 


ORGANIZATIONS DESIRABLE—REFORM IN RETAIL DELIVERY 
METHODS—THE TICKET SYSTEM. 


It is a little early, perhaps, to begin talking of retail 
prices for the coming season, but there are some sugges- 
tions that may with propriety be made atthis time, based 
on the meager hints already thrown out as to the policy to 
be pursued as soon as the warm months arrive and the 
retail season begins. 

First, of all—-Don’t get excited. This is trite advice, 
no doubt, but the magnitude and universality of the ice 
crop harvested in January and February in all parts of 
the country will certainly give a character to the business 
this season it has not had for several years. All the con- 
ditions of the trade are, in the language of the ‘‘ wheat 
pit,” naturally ‘‘bearish.”” With very few exceptions 
every center of consumption has gathered a full supply, 
every house is full, and as a consequence the ‘‘scram- 
ble” will be to sell; and if it is true, as many dealers 
complain, that there was but little money in ice during 
the past two or three years, when the crop was short, 
what is likely to be the result this year, when the crop 
is large? The conditions, in a word, are ripe for a gene- 
ral demoralization of prices unless an effort is made to 
counteract this inevitable tendency. 

The necessity for local organization is, then, more 
apparent than ever,through which dealers may arrive at 
a mutual understanding and agreement as to prices. We 
are aware, ofcourse, that such organizations are not popular 
with consumers and the local press;but the ice dealer, as 
every other business man, is entitled to his fair profit on 
capital invested and time devoted to superintendence, 
and there can be no legitimate objection to local organiza- 
tions looking to better service in delivering ice; the pre- 
vention as much as possible of ruinous competition; and 
perhaps a reduction of expenses by a division of territory, 
thus avoiding the necessity of going over the same ground 
by the different dealers. 
ble to put prices beyond the limit of a legitimate profit; 
but it is proper and right for the trade to insist that a 
profit shall be made. 
effect, and on lines legally and morally justifiable, as 


It is not necessary nor advisa- 


This local organizations can 


much so as in any other of the numerous businesses now 
guarded by such precautions. 

A good deal of money can be made, and much satis- 
faction derived, also,from a reform in delivery methods, 
which, in the main, in the North, at least, are about as 
bad as they well can be. In the first place, payments 
are collected very irregularly—in the cities once a month, 
as a rule; in the minor cities, towns and villages, at the 
end of the season. It is difficult to see why ice should 
not be a cash article as much as milk or the water tax, 
both payable in advance, or gas, guaranteed by a meter 
deposit returnable on presentation of “final bill” 
receipted. The metropolitan system of monthly pay- 
ments on the basis of aduplicate record of actual deliver- 
ies, one of which is in the possession of the consumer, 
is the least objectionable, perhaps. The contract system 
—so much money for so much ice ina certain given num- 
ber of deliveries per month, or per week ‘‘ by the sea- 
son ”—is another form of the evil,satisfactory to neither 
consumer nor dealer,even when based on the ‘‘ ton ticket,” 
with numerals for canceling the amounts of ice delivered, 
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in lots of fifteen, twenty or twenty-five pounds, or their 
multiples, which is chiefly objectionable for the reason 
that it makes the ice dealer his patrons’ banker for three 
to five months without the privilege of ‘calling ” his 
loans, thereby forcing him to an unreasonable invest- 
ment in working capital. But the crowning abomination 
is the ‘‘monthly system,” without records or checks of 
any sort, which prevails to a large extent in all parts of 
the country, entailing endless disputes over irregular 
deliveries, short weights, charges for extra quantities, 
concessions to honest but generally mistaken customers, 
rows with chronic ‘‘kickers,’”’ disputes with drivers, etc., 
ad ib. enough to drive a level-headed man into hades! 

The plan recently adopted in Denver, Colo., by the 
Colorado Automatic Refrigerating Co., following the 
best methods in use in the South, is one which, we think, 
merits the attention of dealers generally. It combines 
two features which go far to eliminate trouble with con- 
sumers, to wit: Advance monthly payments and defi- 
niteness as to amounts actually delivered. The plan 
proposed is to sell tickets of ten pounds, fifteen pounds, 
twenty pounds, twenty-five pounds, thirty pounds, 
thirty-five pounds, forty pounds, forty-five pounds and 
fifty pounds, at prices based on the old scale of monthly 
rates. For example, for ten pounds of ice for one 
month, $2 has been paid. Now, thirty tickets for ten 
For fifteen 
pounds of ice daily, $2.25 per month has been paid. 
Under the new system, thirty fifteen-pound tickets wil] 
These tickets will 
be for sale at the company’s office, by their drivers, and 


also at drug stores all over the city, where they can be 


pounds each will be sold for the same—$2. 


be given for the $2.25; and so on. 


bought in quantities to suit ; and where also blank pos- 


_tal cards ordering ice delivered may be obtained free by 


the public. 


follows, for family use : 


The scale of prices by this system will be as 














Amount. Phirty | Dolitenant 

Tickets. | Cash. 
TOO UW Sty parte teterete stslsi- > chelalor=ee  ieedeeere terete $2.00 | $0.10 
TOS Bp ULL CS tect tee greet eee tet or eee Nea hee 225, aa 
OM [LOUIS eeeam eee ieee crete ter tale tel te ore eee ter 3.00 . 20 
PAS SOUT Gl Se atere rls etek atten etek otetelereeet yer cette 3.75 | 25 
BOmpOUU Cs ammnereaet ners Baro qa ian ey: 4.50 25 
ES DO WRC Grneney entero ate telat oe Ce redees ene rnence tate 5.25 | .30 
Flor NONI A arAm adn ot cobdtbouen oom gis aoe 6.00 | “Sis 
AS TOUT Syste tee este sate Nepe eeete= eater tae is On 75) .40 
SOO UM Gs eater ete elect Mn ei oer See rere 7.50 | .40 





At the opening of the season the company will place 
a small tin box at the disposal of each customer, in 
which the ticket will be placed calling for the amount of 
ice needed. The driver will go to this box and see how 
much ice the ticket calls for, which ticket he takes, de- 
livering the amount indicated. If there is no ticket in 
the box, then he assumes no ice is wanted and will leave 
none. No payment can be made nor charges collected, 
and the consumer therefore pays for what ice he needs, 
and no more. A system of rewards has also been devised 
to be paid to the drivers against whom the fewest com- 
plaints are made, and the consumers are asked to assist 
occasionally in weighing the ice delivered, in order to 
satisfy themselves that they are getting the full weights 
paid for. In short, the system is reduced toa cash basis as 
practiced by the ‘‘milk cart” and ‘‘ bread wagon.” Each 
transaction is complete in itself, the quantity of ice 
ordered is paid for when delivered, and the account 


is then and there settled in full. 
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NOTES ON PRICES. 
——Hastings, Neb., ice dealers prophesy that ice wil! not be 
over 50c. a hundred this summer. 


—The Union Ice Co., Colorado Springs, Colo., announces 
a rate of 25c. per cwt.—a material reduction from former prices. 

——-The appearance of the new National Ice Co. in the field 
at San Francisco and California promises to make competition 
lively for the ice trade of the Coast. 

——It is announced that the price of ice for the season of 
1892 at Santa Fé, N. M., will be 75c. per cwt., in small lots ; 50c. 
in lots of fifty pounds and upward, daily. 

——Weinberger & Hildebrandt, Rock Island, IIl., with 4,000 
tons cut this harvest, announce a general price of 2oc. per cwt., 
and think low prices will rule through the season. 

——The managersof the leading companies at St. Paul an- 
nounce that prices will remain about the same as last year. 
The family rate, daily service of twenty-five pounds, will prob- 
ably be $2.50 per month. 

——R. A. Beckett, of the City Ice Co.. Montreal, Canada, 
the largest dealers in the Dominion, say there will be no increase 
of price this season to private families, though the wholesale 
price may be slightly higher. 

—A leading ice dealer at Milwaukee is reported to have 
said: ‘* Though we (the Wisconsin Lakes Ice Co.) have a very 
good crop, the cost of harvesting is always about the same. 
There was very little money in ice last year, and none the year 
before that. If the cold weather holds out, we will make a fair, 
legitimate profit this year.” 


ICY ITEMS. 

——J. E. Koonce has bought the ice factory at Denton, Tex. 
John Dwyer has purchased the ice business of Ira Davis 
at Webster, Mass. 

—N. Graf has purchased Wm. R. Owen’s ice house prop- 
erty at Cresco, Iowa. 

——Hussey Bros., Dover, N. H., have sold their ice business 
to Moses Chadbourne. 
Jos. Gardner has purchased Wm. Honeywell's ice busi- 
ness at Harlan, Iowa. 
Wing & Miller have purchased Cummerford’s ice houses 
at New Hampton, Iowa. 

——P.B. & Frank Brown have purchased the Anniston, Ala., 
ice factory; price, $25,000. 

——The Michigan Central road filled its houses with ice 
from the Mackinaw straits. 

——Myron Stearns has sold his ice houses at Rutland, Vt., 
to Eddy Bros., of Clarendon. 

— Crawford & McGee have purchased Kinney & O’ Mealia’s 
ice house at Warsaw, N. Y. 

——Frank Briggs has purchased the ice business of O. B. 
Titus at North Adams, N. Y. 

——Ferguson Bros., Burlington, Vt., have sold out to the 
Consumers’ Ice Co., for $8,000. 

—Mauch Chunk, Pa., ice 
averaging about $1.25 per ton. 

—Wn. Reinhardt has sold out his interest in the ice com- 
pany at Owensboro, Ky., to his partners. 

——Henry Martin’s ice house at Fairbury, Neb., has been 
sold by the sheriff to Davis & Butterbaugh. 

——The Hygeia Ice Co. will itself control the delivery of its 
own ice at I'rederick, Md., the coming season. 
Wm. Bridenstein has retired from the firm of Boney- 
steele & Bridenstein, ice dealers at Bellaire, Ohio. 
Military prisoners at Leavenworth, engaged in cutting 
ice, made a break for liberty. Only two got away. 
—-A. H. Babcock has purchased a controlling interest in 
the New England Ice Co., Orrington, 6,000 tons capacity. 

--—The Capital Ice Co., Denver, Colo., a new corporation, 
has begun business. They have 12,000 tons of new cut lake ice. 

The sale of the Danville (Ky.) ice eee plant, adver- 


tised to be sold February 16, was postponed until court day in 
March. 











houses were filled at a cost 








The Union Ice Co. will handleat Los Angeles, Cal., the 
product of the ice factory of the Land and Power Co. of Ventura 
county. 


——The Arctic Ice Co., Newport, R. I., has elected L. D. 
Davis, president; G. D. Reynolds, secretary; John Howard, 
treasurer. ‘: 

The Miami Ice Co., Hamilton, Ohio, have leased their 
Sheeley buildings, etc., to Jos. Fischer and Henry Isford until 
November 1, 1892. 
_ -——The St. Paul Ice Co,, St. Paul, Minu., has elected H. 
Ir. Shelby, president; P. A. Lavalle, secretary and treasurer: 
Nicholas Hardy, general manager. : 

The employes of the Crystal Ice Co., Kansas City, 
recently presented H. R. Clauss, manager, with a K. P. watch 
charm of gojd, with diamond settings, 
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——The fuel oil tank at the Fish Artificial Ice Co.’s (Chicago) 
factory exploded February 16, and Engineer Clark was so terri- 
bly burned and bruised that he cannot recover. 

The Hygienic Ice Co., Washington, D.C., added $7,000 
to the surplus fund last year; and January 19, elected S. W. 
Curriden, president, and F. P. Davis, secretary. 

—Wages for ice cutters have been from $1.25 to $1.50 per 
day, these rates applying generally in all parts of the country 
with but little variation, with help plenty, as a rule. 

While cutting ice at Poultney, Vt., Jas. Hogan sawed 
a fish in two which was imbedded in the ice. The parts were 
afterward weighed and showed seven pounds and seven ounces. 

——The Crystal Ice Co., of Fresno, Cal., has been incor- 
porated; capital stock, $50,000; directors, J. W. Richards, W. 
H. McKenzie, F. K. Prescott, W. W. Eden and W. R. Thomas. 
The Port Angeles Packing Co. has been organized by 
Adolph Nicolai, Mary Easter and D. F. Clark, at Port Angeles, 
Wis.; capital, $50,000. The company will handle lake fish, sal- 
mon, etc. 

——tThe Jas. Mix ice houses at Kankakee, IIl., 20,000 tons 
capacity, handling Chicago business, have been purchased by a 
stock company of which Lester Wheeler, late of Grant Park, is ~ 
president. 

The advertising fake of freezing an actor’s lithographs 
in blocks of ice has been improved on by an adventurous man- 
ager who had his star’s ‘‘ counterfeit presentment” molded in 
ice and promiscuously displayed at Philadelphia. 

C. H. Schadt has sold his ice works to the Maplewood 
Ice Co., Maplewood, Pa., for $30,000, one-half the amount paid 
in cash and one-half in stock. The business will be continued 
as the Consumers’ Ice Co., C. H. Schadt, manager. 


The Baltimore Packing Co., Minneapolis, have been 
doing a large business catching fish in Basswood lake near Ely, 
Minn., this winter. The fishermen on an average take out of 
the lake about 1,000 to 1,200 pounds of fish per day, whitefish and 
trout. 























The Hygeian Ice Delivery Co., of Trenton, N. J., has 
been organized; capital, $10,000; to trade in ice, coal, etc.; R. V. 
Kuser, president; John Guild Muirheid, secretary; B. C. Kuser, 
treasurer and manager. This company will handle the entire 
product of the Hygeian Ice Co. 


——A Davenport, Iowa, ice dealer said recently: ‘‘ The ice 
business on the river (Mississippi), is played out except for local 
consumption. Shipping is the business that is dying out. 
Southern points prefer to use machine ice made from distilled 
water, not only for sanitary reasons but on the score of econ- 
omy.” 


—Engineer Walter Tomlinson, of the Delaware Ice Co., 
Philadelphia, February 7, while adjusting a belt had his sleeve 
catch in the machinery and was whirled about on a pulley several 
times before the belt broke. Every stitch of clothing was torn 
from his body, and he was cut in the head; but, strange to say, 
he was not seriously injured. 


In answer to an inquiry about the Arctic Ice Machine 
Co., of Cleveland, we may say, on authority of A. St. J. New- 
berry, trustee, that contracts are being taken by him as trustee, 
both for repairs and for entirely new work; and that since his 
appointment he has built machines for Hannibal, Mo., Havana, 
Cuba, and has several contracts still on hand, the material for 
which he expects to ship shortly. It is likely that by April 1, 
the future of the business will be definitely known; whether it 
will be continued by a reorganized company or by the trustee, 
or whether it will be sold. 


——The Central Ice Co., headquarters at Mobile, Ala., 
which operates a large number of ice factories in the South, 
held the annual stockholders’ meeting at Mobile, February 8. 
The capital stock of the company is $629,000. The usual routine 
business was transacted, and the annual election held, the fol- 
lowing directors being chosen: From Savannah, L. P. Hart, 
Samuel J. Whiteside, D. P. Daffin and Albert Hill; from Mobile, 
A. L. Lyon and Galard P. Clark; from Columbus, Judge W. H. 
Brannon; from Charleston, Sam Lapham; and from Boston, R. 
W. Hopkins. The directors elected the following officers: 
President, L. P. Hart; vice-president, S. J. Whiteside; treas- 
urer, Samuel Lapham; and secretary, A. L. Lyon. 





Mexican fruit has been coming into this country 
quite freely of late. Oranges, however, shipped in car- 
load lots to Denver and Kansas City, have arrived in 
comparatively poor condition, though not much worse 
than a great deal of the Florida fruit received at the 
North. The Mexican orange is specially unfortunate in 
that it is a poor keeper. Since the last week in January, 
Mexican watermelons have been freely distributed in 
San Francisco. They looked magnificent, but many 
were perfectly tasteless and insipid. They sold, how- 
ever, at $1 to $1.50 each. 
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We append below the most important new patents, 
relating to the ice, ice making,refrigerating, cold storage 
and kindred trades that have been issued from the patent 
office during the past month, reported expressly for Icr 
AND REFRIGERATION. 

COMBINED REFRIGERATING AND DISPLAY COUNTER. 


No. 499,010. John C. Duhm, Emil Block, and Johann Sauter, New 
York, N. Y. Filed July 10, 1891. Serial No. 399,014. Patented 
February 16, 1892. (No model.) 


Claim. —A combined refrigerating counter and display 
case comprising a counter provided with a refrigerator 
compartment, and a display case of less width than the 





counter top, and disposed upon the front of the same and 
provided with transverse partitions forming a series of 
chambers, each chamber having a transparent front and 
a hinged door at its rear, and openings in the counter 
top, forming communication between the said refrigera- 
tor compartment and said chamber, substantially as de- 


scribed. 
MACHINE FOR CUTTING ICE. 


No. 467,189. Joseph S. Newell, Thomaston, Conn. Filed March 9g, 
1891. Serial No. 384,196. Patented January 19, 1892. (No model.) 


Claim.—The driving shaft having belt pulleys 1Z,and 
shafts 15,mounted in blocks 17,said shafts carrying the 
saws and having belt pulleys 14, and belts connecting 

















said pulleys, in combination with levers 21, which turn 
on the shaft and are provided with slots at their ends, 
rods 18, having lugs 1g, bolts 23, passing through the 
slots in the levers and engaging rods 18, and screws 20, 
engaging thelugs and bearing against the ends of the 
levers,whereby shafts 15 may be moved in or out to 
tighten the belts. 
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LID AND SUPPORTING FRAME WORK FOR ICE CANS. 


No. 467,406. William H. Glover, St. Louis, Mo. Filed August 19, 
1891. Serial No. 403,111. Patented January 19, 1892. (No 
model.) 


Claim.—-Yhe herein-described wooden structure and 
support for ice can lids and ice cans, having intersect- 
ing joists and cross-timbers 1 and 2, respectively, on 
which the ice can lids are supported, timbers 7, running 
parallel with each other and with said joists, supporting 
posts 8, provided with basic portions ro, mounted on 











timbers 7, angular screw threaded nuts mounted on the 
upper portions of said posts, non-rotatable washers 14, 
interposed between said angular nuts 12 and the timbers 
to be supported, and a wooden bottom 5, placed on the 
metallic bottom 6 of the exterior tank, on which the ice 
can 4 may be placed, thereby preventing the bottom of 
said can from being worn away by abrasion, substantial- 
ly as set forth. 
REFRIGERATOR. 


No. 467,225. Laban J. Everest and 
Bice Henry C. Betterman, Omaha, 
Ti Neb. Filed April 21, 1891. Serial 
No. 389,813. Patented January 
19, 1892. (No model.) 


Claim.—In a _ refrigerator, 
f} an ice chamber having its bot- 
# tom formed of separated bars, 
H air spaces at the ends, a sur- 


rounding flange to embrace 
the walls of the box or case, 
openings through the end 


) walls of the chamber, and de- 
# flecting plates independent of 
| the said bars of the ice rack, 
(i within the chamber adjacent 

iil to said openings, with their 
lower ends unattached, sub- 
4 stantially as specified. 





FOREIGN PATENTS. 
REFRIGERATING APPARATUS. 


No. 20,509. F.B. Hill, London, (11d. 8 Figs.) 
Accepted December 16, 1891. 
Claim.-—A refrigerating chamber a of annular form is 
supported centrally within a casing 4. The space ¢ be- 
tween the chamber a and the casing @ is closed at one 


December 16, 1890. 





end by a partition c' and is partially closed at the other 
end by a partition ¢* having apertures ¢* init. Thecas- 
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ing is provided with an inlet pipe ¢ and an outlet pipe é 
To remove the hoar frost from the interior of the refrig- 
erating chamber a, a screw conveyor / is arranged to 
rotate in contact with the wall. This screw conveyor is 
mounted upon a shaft ¢ provided with a band pulley 4. 
The screw conveyor serves also as a conveyor for with- 
drawing the hoar frost from the inclosed by the 
chamber into a box 7, whence it may be removed to be 
utilized for cooling The air to be cooled, 
which is either forced or drawn through the ap a 
by a blower or fan, enters by the inlet pipe ¢ and flows 

through the space inclosed by the chamber a in contact 
with the interior wall of the chamber, the screw / tend- 
ing to cause the air to travel in a helical path; the air 
then passes through the apertures cand flows through 
the space ¢ in contact with the exterior of the chamber, 
and is discharged through the outlet pipee. Any moist- 
ure contained in the air will be deposited chiefly upon 
the inner wall of the chamber a, and will be converted 
thereon into hoar frost, which will be removed as it is 
formed by the screw. 


space 


purposes. 


RocueEsTEr, N. Y., seems to have succeeded to the 
‘ice palace’ fun, so lately the peculiar property of St. 
Paul. The palace had a frontage of forty feet, and was 
thirty feet high. Eighty firms were represented in the 
industrial parade, which was followed by an imitation 
of the southern Mardi-Gras festivities, a ball, and the 
storming of the palace. It was ‘‘lots of fun”; but 
then Rochester does not have a six months’ winter with 
four months more of ‘* blamed early in the spring” and 


deuced late in the fall weather—that is, not every year ! 


WANTED AND FOR SALE ADVERTISEMENTS. 


|The charge for advertisements tn this column ts $3 each tnsertion for seventy 
vords or less, and twenty-five cents for each additional fourteen words. © No adver- 
tise ments will be inserted unless acc ompanted by the necessary cash. Parties 
answering these advertisements must write to the addresses gtven,as the Publishers 
dec ae to furnish any tnformation concer ning them.) 


Partner Wanted. 
Wanted, partner to join advertiser in erecting 4+ton ice plant in some 
suitable town on Atlantic coast. Address *C.J.C.,” care Carrier 12, Balti- 
more, Md. 


Five-Ton Ice Machine Wanted. 


Wanted, a 5-ton second-hand ice 
order. Address, stating name of maker, location, price, etc., 
care ICE AND REFRIGERATION, 177 La Salle st., Chicago. 


Must be in good running 
Sonat car geen 


machine. 


For Sale at a Bargain. 
A new 15-ton ice or refrigerating plant, consisting of oue 14x30 Corliss 
engine, and one 12x24 ammonia compressor; 10,000-1b. fly wheel and founda- 
tion plates. Address FraNK Toomey, 131 N. 3d st., Philadelphia, Pa. 


Draughtsman Wanted. 


A mechanical draughtsman for refriger rating and ice machine work. 
Must have pr actical knowledge and experience in laying out pipe work. 
Address “C. B, R.,” care ICE AND REFRIGERATION, 177 La Salle st., Chicago. 


Engineer Wanted. 

A first-class engineer with steady habits and good references, who is 
experienced and thoroughly competent to take charge of a 60-ton ice mak- 
ing and cold storage plant, located in Illinois. Address Cor. D, J. Foster, 
132 La Salle st., Room 31, Chicago. 


Position Wanted. 


A young mau with nine years’ experience in the cold storage business, 
wishes a position as superintendent or manager of a cold storage plant, 
wi iy horoughly understands everything pertaining to the running and conduct- 
ing of a first-class storage house. Can furnish the best of references as to 
character and ability. Address “J, A. S.,° care ICE AND REFRIGERATION, 
177 La Salle st., Chicago. 


Construction of Cold Storage Plants. 


My articles in this magazine having drawn applications from parties 
about the country for erecting cold storage plants for them, upon my sys- 
tem, as yatline din August number of this magazine, I have disposed of my 
plantand arranged to meet this demand by contracting to construct such 
planuts.affording command of te mperatures and ae air than any other ice 
system can gis Correspondence solicited. D. B. BeEEMEeR, Omaha. 
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ENGINEERS 4ND CONTRACTORS FOR 


Hot Water and Steam Heating = 


entilating 


ALSO ALL KINDS OF PIPING FOR 


ERs 


WATER, STEAM AND GAS. 


Greenhouse Heatne e Stem Laundry Work 


PUMPS_~~ 


DAMPER REGULATORS, FEED WATER HEATERS, 
AND ALL KINDS OF ENGINEERS’ SUPPLIES. 


S2 and 3FS4 Andrews Street, 


@ ROCHESTER. N.Y. 


The Fluoride Compound Purifies Water. 


Prevents and removes incrustations in boilers. 





Is economical, harmless and easy to handle. 
May be kept in paper or wood inderinitely. 


AMERICAN FLUORIDE CO. 


126 LIBERTY STREET, NEW YORK. 


Crosby Steam Gage & Valve Co, 


SOLE PROPRIETORS AND MANUFACTURERS OF 


Pop Safety Valves. 
RO BY Water Relief Valves. 
Steam Pressure Gages. 
GE Steam Engine Indicator, 
Victory Steam Cylinder Lubricators, 


Single Bell Chime Whistles, 
Patent Gage Testing Apparatus. 


3g Pump Governor. 

i Pressure Regu- 

lator and Feed- 

TS WV 2 tor Rogulater, 

} Clark’s Linen Fire Hose and Couplings 
and many other Specialties. 

AMMONIA GAGES 


And all other Pressure and Vacaum 
Gages used in the Arts, 














BRANCHES: 
NEW YORK, CHICAGO, 
and LONDON, ENG. 


Main Office Works: BOSTON, MASS., U.S.A. 


Is a penny earned. your 
brine pipes can be made to do 
longer service, or your other 
iron work, such as condens- 
ing tanks, etc., will look bet- 


Write us for letters 


from users, etc. 


77 Warren St., 
NEW YORK, 


t 
’ the cheapest good black ever made. 
us for particulars. We sell to nearly every 
brewer and ice machine plant in Chicago, 


THE NUBIAN IRON ENAMEL GO., 


If your 


ter, why not use the material 
which is 
Write 


hat will do this? 


and hundreds elsewhere, 


TO Canes waa eG Rak Gola 


ILL 


MARCH, 1892.] Pl CHeeraN Dos REFRIGERATION, :*. 203 


“IMPORTANT TO ICE MAKERS. 


* TRI-SODIUM PHOSPHATE GHEMIGAL WATER PURIFIER. 


——$ ————__ PA TENTED _—_—_—<_ 
A Roticie salt for the purification oon water, HOT or COLD, free By its use the papeacer: are rapidly eliminated from hot or 
from injurious action to ice, water or metals. cold water, by precipitation in tanks, producing a clear, 

It prevents incrustations in boilers, and yields an absolutely soft, wholesome water for freezing or other purposes. 
pure steam for condensing and freezing. 


It wili prevent incrustations or corrosion to cooling coils, } Send for our book ‘‘ Worth Knowing,” containing valuable 
when applied to water passing over them. ; information on Water Treatment. 
KEYSTONE GHEMIGAL GOMPANY, Patenteés and Manutacturers, 
3 South Front Street, PHILADELPHIA. ——_aia—_ 65 South Canal Street, CHICAGO. 


STRONG TESTIMONYOM — 


CHAMPION ICE MANUFACTURING AND COLD STORAGE CO, 

KEYSTONE CHEMICAL Co. CovincTon, Ky., June 27, 1891. 
Gentlemen; In answer to your inquiry as to how we like your Tri-Sodium Phosphate, will say that we have been using it for two years with the best 
of results, both here and at our plant in Ironton, O. We find that it keeps our boilers clean, and the condensed steam from them is absolutely pure, and 
therefore does not affect the ice manufactured from it in the least. Condensed steam from boilers usually carries an insipid, smoky or bitter flavor with 
it into ice, but this is entirely overcome. We have the reputation of having the best artificially manufactured ice in this country; it is clear, odorless and 

tasteless, in fact absolutely pure, and we ** bank” our last dollar on your Tri-Sodium Phosphate Yours truly, 
(copy ) R. W. DUGAN, Sup’t and Treas. CHAMPION ICE MFG. & COLD STORAGE CO. 


T. B. WRIGHT & CO. Sars 


successors TO CHARLES WRIGHT, 

MANUFACTURERS OF...... For Filtering and 
camo. GHARGCOAL ~. 
- GRANULATED ° e Artificial Ice Manufacturing 
Samples and Prices sent on application. PS ESR LING, EJs Office, 117 Wood St., Philadelphia, Pa. 





PTT er 


Boccs & CLARKE, 


MANUFACTURERS OF 


Centtifugal Pumps 


FOR CIRCULATING BRINE 
And all other Liquids. 
123 & 125 SOUTH CLINTON STREET, 


SYRACUSE, N. Y. 







— AUG. OHLSEN. JOS. MECKLER. 


QUEEN CITY 


: S| Omnibus and Wagon 


MEG. CO. 
uy, Builders of all Kinds of Vehicles, 
Cor. Charles a and Plum Sts., 
CINCINNATI, O. 











EVERY ONE A CEM. EVERY ONE POPULAR. 
IT WILL PAY YOU TO INVESTIGATE THE 


LUNKENHEIMER.’. SPECIALTIES 


STRICTLY FIRST-CLASS AND WARRANTED. 
SEND FOR CATALOGUE AND DISCOUNTS. 


ISITE STINT NIN LCI IXIXINIXININIIS EERE DEER AXIS L III 


ARMSTRONG MAN'F G. CO. 














Handy Valve, Ball Check. | Plain Grease 
Fig. 199. Fig. 209. Cup, Fig. 319. 


Check Valve, 
Fig. 205. 











ore all 
- CONN. aN sch 1 Prootsk B 























Junior, Senior, Joker, | Oil Pump, | Pist.Wh’'tle, 
Fig. 299. Fig. 298. Fig.337. | Fig. 300. Fig. 241. 








Automatic 
Pop Valve, | Grease Cup, ) A 
Fig. 231. __ Fig. 318. Fig. 229. _ Eig. 227. 



































































































































* Pioneer, 
Fig. 305. 








| 
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Royal, Crown, Globe Valve, 
Fig. 306. Fig. 308. Fig. 200. 


FOR SALE BY DEALERS, OR WRITE 


THE LUNKENHEIMER BRASS MFG. CO., Cincinnati, 0., U.S.A, 


Acknowledged to be the Best, as attested by Hundreds of Letters 


from parties having them in use, on file in our office. 





CATALOGUES FREE ON APPLICATION. 
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DIRECTORY OF = == 
ce Factories, Ice Dealers and Cold Storage Houses. 


THE PICTET ICE WORKS, NORTHWEST COLD STORAGE & ICE CO. EXCELSIOR ICE & COLD STORAGE E00. 





Manufacturers of Artificial Ice from Filtered Wm. McGuIRE, oe y and Treas. Tee capacity , 80 tons daily. 
and Double Distilled Lake Erie Water. C. H. Prescort, Pres. . LewIs, Vice-Pres. bin - 4 RCI 
0.22 & 24C ne ay Oe ee Tae veland. O.| WM. McGuire, Mgr. Portland, Ore. | H. Howe, Prop. ashvi ne: Le 
THE WASHINGTON MARKET CO. STANDARD ICE CO. ‘GEORGIA ICE CO.---N. 0. ICE MFG. CO. 
Central, accessible and close to business, with Daily capacity, 135 tons, | Capac’y, 40 tons daily. Capac’y, 80 tons daily. 
over 300,000 feet cold storage space. Office: Wa Dy yan ; 4 Wwoee Rad |J.M.Breatu,Gen.Mgr. H.H.BLANK,Supt. N.O. 
‘e 7 Ave., N. W Factories: Atlanta, Iceville and West End. 
ee AVeShingtens D. C.| Morris BenJAMIN, Mer. ss Atlanta,Ga.|__ Atlanta, Ga. New Orleans, La. 
CENTRAL ICE CO. J. WALTON CURTIS, JAMES MCCARTHY & SON, 
REPRESENTING Lookout Ice & Cold Storage Co. | ICE BROKER, Wholesale and Retail dealers in Ice, 
Ice Capacity B i Ss. otiae oe a Be Ice bought and sold on commission, Winter and Summer Shipments, 
* 125 isa daily. Chattanooga; Tenn. | P. 0. Box 1264. Boston, Mass. Lake Bras D’Or, Nova Scotia. 


GIFFORD-BROS, 7 )t):0h aaa 


ELEVATING 
>+o | { F CONVEYING 
LOW ERING 


Send for Catalogue 
and Price List, ——__—_—, es es = 











CHAIN, FORGINGS, ENGINES AND BOILERS; 


Briggs’ Corrugating Elevator Plane: ]CF TOOL Ss 


For reducing ice to an even thickness and corrugating it upon the upper surface 
HENRY BODENSTEIN, 


at one operation on the elevator, during its passage from the water to the house 
MANUFACTURER, 


It will cut off any amount 
Staatsburg, Dutchess Go., N. Y. 


necessary, leaves the top of the 
MANUFACTURER OF THE PATENT 


Inserted Tooth 16¢ C6 "Plows 


gated. It gives level floors, and 

the ice can be stored with less 
CLEARING TOOTH ano 
PATENT EXTENSION GAUGE 


labor and will come out very 
much easier and with less break- 
agethanif not planed and cor- 
rugated. 





CAUTION. 


Planes using cutters which 
have cutting edges that diverge 
from the entering point of the 
cutters, whether made singly or 
in sections, infringe my rights 






Repairing 





under letters patent, the users = Promptly and AND ALL OTHER ICE TOOLS, 
of which I shall hold liable to Neatly All Work 
me in damages, Executed. Warranted 
Send for Illustrated to Gi 
JOHN N, BRIGGS, ean Albany 60., N, ye Catalogue. saisce 


SAR RARA ARS SR RESUS SSS SRREROESSSSSS0CRRGGG000SESESSRCRCRECREEOGRERER ee ee eee eeesg SESS EERE eee e EEE eee ee esse eee eee ee eee eeoeneneeeeneensenencucenenam 


CE- TOOLS PETER GERIACH & Co. 


CLEVELAND, OHIO. 
of 
Every MANUFACTURERS 
OF THE FINEST , a | (- . | O O | ) 
a gee 
——————————————— 


oe 
HARVESTING 

STORING. . 

AND DELIVERING ICE. 


SEND FOR PRICE LIST, 
















HARVESTING 


DELIVERING ICE 


- w WM, T, WOOD & CO. 


ARLINGTON, MASS. 





ol Manufactory in 





llustrated « atalogue for 1891-2, 
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NEW FEED-WATER PURIFIER. "AND HEATER 
—USES LIVE STEAM: 


This cut shows our ocd Water Heater and Filter combined. Perfectly purifies the feed-water and delivers it to the 
boiler freed from scale pee elements and sediment, POLLY GUARANTEED 


STILWELL’S 
PATENT IMPROVED 


Lime Extracting Heater. Uses 
Exhaust Steam. Separates the 
oilfrom the Steam and Water. 











It Regulates the Feed. The 
Pipes Never Pound. Prevents 
Scale in Steam Boilers, remoy- 
ing all lmpuritiesfrom the water 
before it enters the Boiler. 
THOROUGHLY TESTED. 

Over 4,500 of them in daily use. 
 & This upright view is afac-simile 
[ of the appearance of the shelves 
im? of a No. 5 Heater at work on or- 






























































dinary Lime Water, when the 

} door was removed after the 

} |j]| Heater had been running two 

BL weeks. 

He? ILLUSTRATED CATALOGUE FREE. 
eeu 

Ve Q 


F, L GALIGHER. 


ay Consalting 
Expert 


RoERL IN gee oleate 


ICE AND REFRIGERATING MACHINERY 


Capacity aa Plants Increased 


AT A MINIMUM COST. 


REPAIRS AND ALTERATIONS MADE. 


Perfected FOR . 


eo ICE FACTORIES, 
Distilied Water on water cos. 


Apparatus A SPECIALTY . 









































Steel Hoisting Tong, 
Steel Hand Tong, 
Ice Axes, Ice Hooks, 


© 
HW 


= 
S 
MN 


Wagon Ice Runs, 
Circle Ice Runs, 
And all other Tools 


used in the Ice 
Business. 










MANUFACTURED BY 


SS J. G. BODENSTEIN 
) & 60, 


STAATSBURG, 
catches NEW YORK. 


ie COMPANY, Cuicaco, 
seit WROUGHT IRON PIPE 


For Ice Making and Cold Storage. 


A. W. SWANITZ, CONSULTING ENGINEER, 


AND EXPERT IN 


* [6622 Reirigerating Machinery 


Send for Descriptive 
Price List. 





Manufacturers’ Agent ————_—_—_—_—_ 
ELECTRIC LIGHT MACHINERY, 
om BOILERS, ENGINES, 
AMMONIA, ETC. 


Correspomdemce Solicited. 


Cor. Scott and Denison Streets, 


: PO ee tice 701 STOCK EXCHANGE BUILDING, 
GAINESVILLE, BXASs 070) ee ------ CHICAGO 
J. M. WESTERLIW. ALLAN CAMPBELL. 


WESTERLIN & CAMPBELL, 
Consulting Engineers® Contractors 





ICE MAKING AND REFRIGERATING MACHINERY, 
26 West Lake Street, Room 11, 
CHICAGO. 


AMMONIA FITTINGS AND ICE MACHINE SUPPLIES. PIPE WORK, REPAIRS, TESTS AND ALTERATIONS A SPECIALTY. 
PLANS, SPECIFICATIONS AND ESTIMATES PROMPTLY FURNISHED. 
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ATTENTION, CREAMERIES _— 
“Alexandria Improved 
_dlmbo Separator. 





Practical, not Theoretical . . Over 15,000in daily use. 


ON THE MARKET SINCE 1884. 


Did You Ever Stop 


to think what 

it means 

to have the water 
carried uniformly 
at 

the proper level ? 


IT MEANS 


safety, 
saving of fuel, 
steady power, 








and 

more of it, 

no leaky tubes, 

no burned boilers, 

no stoppage 

for expensive repairs. 


ALL 





































































































































































of 
which 
INCLUDE THEM IN 
ALL BOILER YOU CAN 
secure 
SPEOLFIOATIONS. | 5 
Foe merely 


Send for Price List. 


For Sale Everywhere. 


of any machine in the world, with this size bow], oY iz.: 15. With a speed 

of 6,500 revolutions per minute it will separate 2 6500 to 3,000 Ibs. per 
hour. ‘Two horse power will runit. We guarantee this machine in every 
respect; material, workmanship and Separation of cream perfect. The 
bowl of this separator is forged from steel made especially for this ma- 
chine. If you need a large separator, call ou us. We control the Nelson 
& Peterson and the Stephens Patent for the U.S. of the Alexandria and 
Jumbo Separators. 


nominal cost, 


BY USING 


The Reliance Safety Water Golumns. 


THE RELIANCE GAUGE CO. DAVIS & RANKIN BLDG. AND MFG. CO. 
101 EUCLID AVE., CLEVELAND, O. 240 TO 254 WEST LAKE STREET, CHICAGO. 


a - ; WM. GRAVERK TANK WORKS, 


INCORPORATED 


qT" ALEXANDRIA IMPROVED JUMBO SEPARATOR has the largest capacity 











MaNPAeToREHS IRON) STORAGE TANKS 


ANDSTEEL 








OFFICES 





WORKS; 


334 & 336 Rookery, 


CHICAGO, ILL. 


THE MIAMI | VALLEY eae a! | TANKS AND SHEET IRON WORK 


OF EVERY DESCRIPTION. 


EAST CHICAGO, IND. 


ON BELT LINE, CONNECTINC 
WITH ALL CHICAGO RY’S. 





EDWARD KENDALL - . 
test “gag harks RiverltonWorks ae 

We guarantee all % : : 

work to be first- 


A class and prompt. 











ESTIMATES GIVEN. 


PLEASE ASK 
FOR PRICES. 





BUILDERS OF- 


Stand Pipes, Boilers and Iee Tanks. 





CONTRACT FOR THE COMPLETE EQUIPMENT OF 


ICE MAKING £8 COLD STORAGE PLANTS. 
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Sf. JOHN CYLINDER PACKING CO. 


MANUFACTURE A PACKING SPECIALLY ADAPTED TO selesrers 
ALL CLASSES AND SIZES OF 


MARINE, LAND AND LOCOMOTIVE ENGINES, 
AIR COMPRESSORS, \ WATER, OILS AMMONIA PUMPS. 


Insures perfectly tight pistons with minimum Pecan and is self-adjusting. It increases 
the power of engines ten per cent, and saves fuel, oil and cost of repairs. It wears the 
cylinder round and true, and renders reboring unnecessary. 

Highest and only awards International Exhibitions, Edinburgh and London, 1890; 
Special Medal of Superiority, American Institute, New York, 1888 and 1889; Massachusetts 
Charitable Mechanics’ Association, Boston, 1890. 











SEND FOR DESCRIPTIVE CIRCULARS AND PRICE LIST. 


D. DéKREMEN, <<" 280 Broadwal, NEW YORK. 


Gavomen LACKING 


FOR REFRIGERATING AND ICE MACHINES. 


None genuine without the TRADE MARK 
THE...... STEAM: WATER e® on the muslin cover. Ask your supply 
BEST PACKING MADE @ dealer for it or order direct. 


FOR: >. © AMMONIA : SEND FOR SAMPLE. 
Manufactured only by J. H. BILLINGTON & CO., PHILADELPHIA, PA. 


FOREST CITY PACKING CO, | SELDEN'S PATENT PACKINGS 


MANUF ROR STUFFING BOXES. 


eee ae 
HIGH GRADE AMMONIA Used in Tee’ an 
AX®> ENGINE PACKING... 



































































































































Used in Iee and Refrigerating 
Plants in this and other coun- 
tries. Give it atrial. If your 
supply store does not keep it 
in stoek, ask him to get it 














S69 FRANKFORT, : from the manufacturer. 
: RANDOLPH BRANDT, 
' rt s, 
CLEVELAND, OHIO. } ae ets 
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atic CHICAGO PHILADELPHIA 


POV RG):S 4 FRANKLIN @ 22 & 24 Nth 
OMAHA, NEB, £& 0445! AVE st. ed ST. 
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AMMONIA ROD PACKING 
Saves Fuel ‘tae acai. PYLE Frictiontess Frictionless 











CHEAP Wain. CHEAP 
AT [_ AST A PACKING HAS BEEN READ WHAT ONE OF OUR CUSTOMERS SAYS. 
INVENTED THAT WILL CHICAGO, December 12, 1891. 


ILLINOIS ME TALLIC PACKING CO., CHICAGO 
fe ACK A NI MION | A RODS GENTLEMEN: In reply to yours of ee on ae glad to be able to 


state that the Ammonia Rod you packed with your Anti-Friction 


Satisfactorily and Economically. “i Metallic Packing is running very satisfactory. After a trial of a 
ALL KINDS OF PISTON RODS PACKED. Pa i number or other packings on this rod, tone of which were 


a success, I can truthfully state that l consider your packing as 
being unequaled for ammonia rods, as well as for other 
ILLINOIS METALLIC PACKING CO 1 rods, pumps eno engines. Wishing you the success you deserve 
th your packing, Iam, Yours respectfully, 
103 TRADERS’ BUILDING Mk : 
: CHAS. B FAIR, Chief Engineer 


Send for Price List and Description. ec | ICAGO. Conaue ERS’ Pore ics Co, 
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JAMES A. MILLER & Bro. 


129 and 181 South Clinton Street, 


So ee 


SLATE, TIN AND IRON 


ROOFERS * 


MANUFACTURERS OF 


Iee Gans 


ALSO - - 
CORRUGATED AND OTHER IRON ROOFINGS, 


SHEET METAL SKYLIGHTS, 
CORRUGATED CONDUCTORS, Etc. 


THE CANTON STEEL ROOFING CO. 


Pome heey Tel Ci: 2-a°) 643 


REC TRADE MARKS. |_ INGOTS, CASTINGS, WIRE, SHEET &c. 


asa BRONZE SMELTING Co. Limited 
eel 512 ARCH ST. PHILADELPHIA PA.U.S.A. 


ORIGINAL MANUFACTURERS OF PHOSPHOR- 


OM 4 a Ua SOLE 
eS Maxers or "ELEPHANT BRAND ProsPHor-Bronze. 








D. F. KENOYWee eo: 


ICE MACHINE * 
and BREWERS’ WORK 
A SPECIALTY. 


133 & 190 NORTH UNION ST,, CHICAGO. 


E. C. SAULS. Cc. G. SAULS. 


SAULS BROS. 


MANUFACTURERS OF 


Sallis AULOMALIG 
16 Gan FUE 


Fills Automatically and prevents flooding the 
bath. Save time, labor and money. Over 


shee OU mses 


In use in prominent factories. Send for testi- 
monials and prices. 


SAULS BROS. 


COLUMBUS, GA. 


A. H. PEIRCE MEG. CO. 


S. WwW’. Corner Kinzie and Green Streets, 


$= CHICAGO——$— 


WE MANUFACTURE ALL THE GALVANIZED IRON APPLIANCES 
USED IN ICE MAKING AND REFRIGERATING PLANTS 


..»-MANUFACTURERS OF.... 


ICE FREEZING CANS 


Insulating and Sheathing Papers, 


Steel Roofing, Corrugated Iron, 


Eaves Trough, Conductor, Etc. ae 



























































=———Canton, Ohio. 






























































































































































































































= OFFICE OF HERCULES IRON WORKS. 



































HEREWITH WE APPEND EXTRACT A. H. PEIRCE MFG. CO. CHICAGO, January 19, 1892. 
FROM A LETTER FROM ONE OF ; Gentlemen: * a * For three Feary have bought largely 
OUR CUSTOMERS rom you our supply of ice cans and other galvanized iron wor 




















used in our plants, with uniform satisfaction to ourselves and 
ee ee ——— our customers, und cheerfully recommend you in this instance. 


ae HERCULES TRON WORKS. 




















































































































































































































































































































































































































































































































































































































































































































ESTIMATES SUBMITTED. 


TARE Laectneaee ICE CANS, COLD STORAGE TANKS, BRINE 
A PIPES, FILTERS, CONDENSERS, ETC. 


(CRANDALL'S eae PACKINGS 


FOR STEAM, WATER AND AMMONIA. 
















































































Not having been subjected to the injurious chemical action of burning oil, outlast 
all others, and never melt and gum. Perfect lubrication, least friction, greatest expan- 
sion, and superior durability, the verdict wherever comparative tests have been made. 


WE HOLD THE ONLY PATENTS ON COLD LUBRICATION, AND OUR GOODS ARE 
GUARANTEED FOR ALL PLACES WHERE PACKING IS USED. 


aioe io Dasani . CRANDALL PACKING CO 
Catalogue and Samples. ’ 
-€ OLD Ol Le: CHLOE aa Eee ae PALMYRA, N. Y. 
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———. —————_ MANUFACTURERS -OF- 


GEIGER, FISKE & CO.. ican 


Say 


=£ 
7 
a. ff 







BSS SS 
SS 
= s- 


Pare ee ea pares 
wes ae Sag oe ee 


2 


ICE Cans} came avy GET HOT. 
cogeaectame | CN 
Sheet Iron an Tank Worle . 
cEWene)) .coloatoraccs | (GRAPHITE PIPE JOINT 
ee BREWERIES, Etc. : SEND FOR OUR CIRCULAR. G REAS E 
BUCIMOMOKCRS ACK pean ptrceeN pn mice tec te 


ath JOS. DIXON GRUGIBLE GO. 
715 to 739 East Main Street, LOUISVILLE, KY. ea tas Ruthie ee ee 


DUNLE VY, 7: SEIBEL-SUESSDORF 


SHEET IRON WORKS 
COPPER AND IRON MFG. CO. 


a 
Gavaned TOR ANS a : 
= @ A i 





























































































































MANUFACTURERS OF 


515 NORTH LEVEE, ST. LOUIS. © ta | Sheet [ron Tank Work 


ee ee eee cP aah candocasconsmncraneereeascumnconss FOR ICE FACTORIES, 
WINGATE & MELL,  aeasaacees SE PACKERS, Etc. 


Galvanized rons iss 


MANUFACTURERS OF : | C ae C A N S: —=|CE CANS eno ron 


WRITE FOR TE FOR ESTIMATES. 


Iron 
And all sree ee ae Merk a ICE FACTORIES. 
E FO TES. 








SS N. E. CORNER SECOND AND 
44 & 46 North Broad Street, ATLANTA, GA. LOMBARD STREETS. ST. LOUIS, MO. 


GAEWANIZED STEBL B-B-B- 


ICE.CANS 
OVER 65,000 


OF OUR CANS IN USE, AND DISTRIBUTED 
IN 22 STATES, AS FOLLOWS: 

















































































































































































































































































































































































































































































































BAMA LOUISIANA OKLAHOMA TERRITORY 
DISTRICT OF COLUMBIA MISSISSIPPI PENNSYLVANIA 
FLORIDA MISSOURI TENNESSEE 
My GEORGIA NEW ae 
ILLINOIS NEW YOR VIRGINIA 
: INDIANA NORTH PAA WEST VIRGINIA 

Capacity, 300 per day. KANSAS OHIO WISCONSIN 

KENTUCKY 
ESTABLISHED 1861. CHRIS. KIECHLER, PrestDENr. INCORPORATED 1890. 


THE KIECHLER MFG. CO. 


Sheet Metal Works 


LINN, Br CLINTON STS. “eCINCINN All. O. 
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FIELD FEED WATER PURIFIER 


ons 
eee See 
| a Y 
Zana qs 


bt uy > 


oo Y 
gee 


{ oe y 
ee = eae 


“ql | ) + ae” Mi) 
— — a We I y 
: ee oe ES, wl 


s Jae es 
ih a 

ee 

5 ie ee 


a / 
wee 3 Bg 
ans 2 = - 





mu ee Wil i j 
MOST ECONOMICAL LIVE Seat PURIFIER. 
Removes all impurities from feed water before entering circulation of boiler. Can be app/fed in one day. Connection made with 
regular feed. Keeps boilers clean without boiler compounds. Extends period between wash outs four to ten times. 
Office, 134 Van Buren St. CHICAGO, ILL. Factory, 43d St. and Stewart Ave. 


ge. Ge MARITZEN, ce 
8 noineer and Ayrehiteect 


COLD STORAGE HOUSES, 
ICE FACTORIES, 
ICE HOUSES, 
BREWERIES, MALT HOUSES, 





GRAIN ELEVATORS, 
WAREHOUSES, 
DISTILLERIES, 
ENGINE AND BOILER HOUSES, 
ETC., OR ANY OF THEIR SPECIAL PARTS. 











Pettit 





And also for Ae eae and See in Old Buildings, Etc. 


ROOMS 40, 42, 44, 46, 48, No. 177 LA SALLE STREET, 


BEST OF REFERENCES FURNISHED AND 


ee : CORNER MONROE, 
SATISFACTION GUARANTEED. ... . 


~~ Chieago, Ill. 


MARCH, 1892.) Eee INI). REFRIGERATION  ,* 20h 


























































































































































































































































































































































































































































































































































































































































































































































































































MANUFACTURERS OF ALL KINDS Ay MACHINE CUT CORKS 


Our productions were awarded the First 
rand | S Premium at the Great Centennial for 


Uniformity and Quality. . 


Cork For tnsulating Purposes ™ enter. 
goes: commons CONESTOGA CORK WORKS, OR TO ARNOLD & CO. 


RB ( 7 ) oo FE OE MANUFACTURER OF EVERY DESCRIPTION 
° ; Sota: OF MACHINE-CUT CORKS 


NSULATNG TUROSE oo= GRANULATED OORK 
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proprietor or [ ANCASTER CORK WORKS 
LANCASTER, PA. 


Rol, <6 A keen 
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| HE MOST PERFECT AND DURABLE INSULATING MATERIAL KNOWN 
FOR FILLING ICE HOUSES, REFRIGERATORS, COLD STORAGES ETC. 














fe ed) 


Jo 





G ran dU | ated netee 


ARMSTRONG ae & CO. INCORPORATED, ea PA. 
THE PRD SER OIC BROTHERS CO. NEW YOR 
FAY-ARMSTRONG CORK CO. CHICAGO. Ade 

™E~. ARMSTRONG - GILBERT CORK Co. st.Louls, Oe 


ALSO ADRS ean Ors 


ae a 


\ = PIAR 3. PLUGS 
CHINE EULOG eonpresse DPR NGoe LUGS pS. 


|. FOR PARTICULARS AND ESTIMATES ADDRESS 
Fig 4 eee eee eae er gs. 








™= BF. GOODRICH CO. 


AND BEST } 


IN THE 
FOR INSULATING MARKET. 
OPK rurrogss ia 


DAVID KAHNWEILER, “were street, NEW YORK CITY. | 


Machinery 


BOmMES 








GROUND 
CORK 





$+ 'Eh EE 3 


rator Cars, Brewers, and all 


Refrigera 
Large stock or hand which 
ee re 


i i HOSE OF HIGH QUALITY 
s _, Ice and Refrigerating : 


FOR INSULATING PURPOSES. : 


AKRON RUBBER WORKS, 
eee el AKRON, OHIO. 


Mean RUBBER (oops 


FOR 
WR ICE FACTORIES 
LR ANB COLD STORAGES 
Rubber Rings for Ice Machines of all Kinds, 


Belting, Valves, Etc. 


MACKOLITE .. 
HOLLOW BLOCKS 


(Jeo eee das a non-conductor of heat in all dry 
rage rooms and situations. They are FIRE- 
@ PROOF, and when exposed to a red hot fire 


On one side will bear the hand on the other. 


PAACKOLITE ‘soare’ COMPANY, 


807 CHAMBER OF 


COMMERCE, 


sraenencenenenennnnnnnnnnnn=-=- Gaicaco 0M Wine 
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Oo 





is = BEST INSULATING MATERIAL 


COLD STORAGE WAREHOUSES, 

| «© REFRIGERATOR CARS, 

/ Extensively Used and Highly 

/ Endorsed by Experts. ICE HOUSES, AND ALL REFRIGERATION 


“ NEPONSET WATER-PROOF FABRIGS 


EF. WW. “BIRD & SON, manvracturrrs, Mast VW alpole, Mass. 


s.c£. Ei MFG. Sass SELLS AS MS Sten Agents. 


Pp & B, Wateroroot Insulating Papers 







ARE THE BEST MADHR =. 


They contain NO TAR, are ODORLESS and CLEAN TO HANDLE, made from the best of paper stock; 
used by the largest and most prominent cold storage and refrigerating plants in the WORLD. 


ie & B. PRESERVATIVE COMPOUND For insulating walls and preserving all kinds of ff /fAg/) 
iron and wood work exposed to dampness, |: BY: 
sade | oralkalies. The material is very penetrating, always remains elasti¢, will not chip or peel off. THE P. & B. ‘| \ea\ 
No. 2, PAINT is the most perfect coating for coils, tanks, etc. Y 


STANDARD PAINT CO. © “New york” 


Owners of P, & B. patents and sole manufacturers of allthe P. & B. products. 


CHICAGO OFFICE : 542 The Rookery. v THE PARAFFINE PAINT CO,, Y° victie Coase "TU ae St., SAN FRANCISCO, CAL. 


THENEWWeesteRy MINER AL WOOL 


A GRAND INVESTMENT 


for every Family and School. 













£ ; z 
x > =_ : 
os WEBSTER’S 8 g 
@¢ \INTERNATIONAL} 9 8 
=. \ picTioNaRY / 9° 
Zé : 
qo @ 





SUCCESSOR OF THE UNABRIDGED. 
Ten years revising. 100 editors employed. 
Critical examination invited. Get the Best. 

SOLD BY ALL BOOKSELLERS. 

Pamphlet of specimen pages, engravings and 

testimonials sent free by the publishers, 

G. & C. MERRIAM & CO., Springfield, Mz ase. 
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[ nsulating [tinings 


EVERY VARIETY FOR 


REFRIGERATORS, 
ok REFRIGERATOR CARS 
AKB COLD STORAGE. 


GOLD STORAGE, BREWERIES 


Sectional Pipe Coverings 


FOR AMMONIA AND BRINE PIPES IN ICK AND 
REFRIGHERATING MACHINES. 





. ICE PLANTS # REFRIGERATORS. .... 


FOR FREE SAMPLE AND BOOK, ADDRESS 


Western Mineral WOO! 60. 


CHICAGO. CLEVELAND: ST. LOUIS. 


SEND FOR SAMPLES AND PRICES, 


H. F. WATSON GO. ERIE, PA. 


__ NEW YORK. PHILADELPHIA. CHICAGO. 
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W Mo Re PER ERENCES © se 


‘d-d-d CHICAGO 
ai Overhead Railway 


_ 75,000 FEET OF RAIL PUT IN DURING 1891... 
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TRAVELERS 


OF ALL KINDS.. 








aa) PACKING HOUSE | 
paawenen eR0s #8. MAGHINERY. | 


BUCO EEE RELY CP aa 








WE CAN SAVE YOU MONEY IF YOU WILL WRITE L 
US BEFORE CONTRACTING. Fr 


SOUR RRS R RRR T SCRE ERROR CSREES ERROR ERROR SCRE REO SEe 
= 


ICE HOUSES, 


Mineral Wool ==  coivsrorace rooms. 
REFERENCES ON APPLICATION. 2 GORTLANDT Sin 
scamsommenst 1) SS MINERAL WOOls ©O@se suena 


THE ONLY WATERPROOF —— Pre 


Binb's Sue ATHING ~ INSULATING PAPER 


© REFRIGERATORS 
AND COLD STORAGE That will not Deteriorate with Age. 


Sani TNE BIRD PAPER MEG. CO.. etts's. NEW wos 






























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































GEO. WOOLFORD_ 


= a. wl cotD Water Tanks, Railroad Tanks 


state if measure- FOR IGE FACTORIES, 
yutside, and thickness COLD STORAGE HOUSES 
*E. Ae RAILROADS, PACKERS, 
= GHEMICAL WORKS, ETC, 


2240, 2242 and 2244 North 9th Street, PHILADELPHIA, 





od de Ot Bo hd 
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1) 
— 
on 


J. W. MOYER, 
Office, 1217 Filbert St., Room 105, 
Factory, 1216 Cuthbert Street, eS H | LA D E is P H I A x 


— MANUFACTURER OF 











MOYER’S PATENT 
Slaughter House Switch 


During the last year I have fitted the 
following plants with my Pat. Slaughter 
House Switch and Tracking: 
Washington Abattoir Co., Bennings. D.C. 
Wilmington Abattoir and Cold Storage 

Co., Wilmington, Del. 
Export Abattoir for Martin Fuller & Co., 
Philadelphia, Pa. 


Overhead Tracking 
Switches“Trolleys 
for Abattoirs, 

Refrigerators and 
New Abattoir for Martin Fuller & Co., 


Packine Houses MOYER’S PATENT 
gi bat Rew one 5 SWITCH FOR LOW TRACKING. 


M. Laing & Sons, Montreal, Canada. When using this Hanger the track is not required to Generally used where quarters of beef, hogs. or sheep 


Jentral Stock Yards and Transit Co. E 5 aed ; , 
eaceiee be drilled, as it is held in position by a clamp bolt, are stored, and can be set up in any part of the room. 





f ahundred smaller savi 8 ili : It is fitted up and put together at the factory, so all that 
And eee thereby saving the cost of drilling. It affords a cheap is necessary to erect it is to fasten the hanger to the 
and simple manner of erecting the tracking. ceiling and the switch is ready for use. This can be 


done in twenty minutes. 


H. J. KREBS’ U. 8. A. OlPoulating Sustem oF Ammonia 


PATENTED SEPTEMBER 9Q, 1890. 


The results achieved by this system, both for brine cooling and ice making, are unexcelled. It ensures dry gas to the pump and abundance of feed to the expan- 
sion pipes, therefore economy in piping, economy in ammonia and economy in space. It is simple and easily operated, and saves time, money and worry. 


IN ORDERING MACHINES SPECIFY THE JU. S. A. CIRCULATING SYSTEM. 
During last year it was introduced with great success in the following establishments: Charles W. Street ,Packing House, Baltimore, Md.; Washington Abattoir 
Co., Bennings, D. C.; New Abattoir, Philadelphia Stock Yards, Philadelphia, Pa.; Wilmington Abattoir and Co.d Storage Co., Wilmington, De], ‘lhese plants were 
erected by Mr. J. C. Mustard, of 1818 N. 17th St., Philadelphia, Pa. 
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4 I arn. INCHES THiGK« | 
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This system is suitable for all makes of Compression Machines. It securcs ample feed to the expansion pipes and a regular flow of dry gas to the compressors, 
which thereby are enabled to do more and better work. 

SOME OF THE ADVANTACES ARE: Reduced number of valves, reduced pipe surface, reduced first cost, reduced consumption of ammonia, 
reduced attendance, reduced space, reduced wear and tear, reduced bills, increased refrigerating effect, increased certainty of operation, increased life of machinery, 
increased satisfaction, increased balance sheet. For full particulars address 


H. J. KREBS, M. E., WILMINGTON, DEL. 


>. TE) 


ACE as SANI res 


ROSENGARTEN & SONS, 


@ Manutacturing US 


260 AQUA AMMONIA 
FOR REFRIGERATING PURPOSES 


MADE FROM SULPHATE OF AMMONIA ONLY. 


E CLEVELAND ANHYDROUS AMMONIA WORKS 


THOS. KILHSHLER, 


a ie 

PH 

MANUFAGTURERS 
OF 


Pela CaN Gees 


Anhydrous 


Bub iS iWeinlalR 


AMMONIA. 


GUARANTEED PUREST AND BEST 


B- D- Be 
ANHYDROUS 
AQUA ——= 
SULPHATE 


B- D:D. 


ra 


REFRIGERATION «. 


(MARCH, 1892, 


NO GANS New methods used. Cost ie 
eeu a Pan aw 3loc a ee 

NO BRINE Standard Sizes by the Steam Ice 

NO PLATES 

NO DISTILLING 


this system. 





ADDRESS, 
LEA Pusey. 
WILMINCTON, DEL. 


Cutter. Can Plants changed to 
Seeeeeeneeeeneee 


Sp) Ess Eo roprietor. 


Au 


t 70 E. Prospect St., 


WON Id. CLEVELAND, 


OHIO: 


° 
e* «* 


D-DD. 
PALISADE 
CHEMICAL 
WORKS 


B-B- B- 


. 


USED BY SOME OF THE LARGEST REFRIGERATING PLANTS IN THE 
SOUTH WITH Ses SATISFACTION. 


P. O. BOX 339.... 


Salt for Brine 


74 Baronne Street, NEW ORLEANS, [Ae 


FOR se 168 Makings Refrigerating Machines 


499% per cent PURE SALT——“~ 


If a brine is made from a salt containing lime, the lime is dissolved with the salt and held in solution by the brine; but when this brine 
is chilled to a low temperature, it will no longer hold the lime in solution, and it will be deposited and forms a coating of insulating substance 


on the inside of the pipes. 


This can be readily seen by examining the inside of any pipe that has been used in a brine made from an 


evaporated salt. This coating largely decreases the amount of heat that the cold brine is capable of drawing from the surrounding medium, 


and reduces the effectiveness of the plant by a considerable percentage. 


The cost of the extra power necessary to overcome the insulation 


of the coating of lime would many times pay the whole cost of a pure salt. 


THE RETSOF No. 1 BRINE SALT 


Is 99'4 per cent chloride of sodium. 
from it a brine ¢ 
mn 


It is readily dissolved, and 
can be made that is practically chemically pure, 
[his salt is used by the De La Vergne, Frick, Pictet, Arctic, 
Mayer, Harrisburg, and other Re frigerating Machine Companies 
for making the brine to start their machines. 


FOR PRICES IN ANY QUANTITY, 
DELIVERED AT ANY POINT, 
APPLY TO 


HELLER, HIRSH & co. 


eee UTELYS PURE. 


LIQUID ANHYDROUS AMMONIA 
a ou Cee 


Furnished at short notice from the following offices, where we keep sufficient stocks 
constantly on hand: 


240 Ne Front St. (Wm. He bgt), 2 hiladelphia, Pa. 
Walnut Street (Wm. R ante Agent), Cincinnati, O. 

a 1 Ez Lomb urd Stre et, Baltinx ore, Md. 
wn's Wh; + arleston, S.C 

Th fic os , Chicago, Til. 
MAIN OFFICE, 164 FRONT STREET, 

New MAS 
PURITY TEST: ally mea SAe EEA Directors of National Brewers’ Aeademy and 


99,993” ~ ANHYDROUS AMMONIA, 


lam 
FOSTER, BRO MiNi @ 


; THE RETSOF SALT MINES 


av 


Are located at RETSOF, in the central part of New York State, 
and from this point we have every facility for shipping in any 
direction. From our warehouses in New York and Philadel- 
pPhia, and through our agents throughout the country, we can 
fill orders for less than car load quantities without delay or 
excessive retail prices, 


146 Broadway, NEW YORK. 


ipley+ ‘| singlass 


THOMAS MITCHELL, 


Tanks ohest Ion Work 


FOR ICE FACTORIES, 
COLD STORAGES, BREWERIES, Etc. 
Write for Estimates. 


LOUISVILLE; KY, 





iWilto tise Vian oi. 


eet GinweAIND REFRIGERATION .*% 


New York Coal Tar Chemical Co. 


10 WARREN ST., NEW YORK. 


*_+——-MANUFACTURERS OF-+——» 


Pas Omura Ere 


ANHYDROUS AMMONIA 


AI 


AQUA AMMONIA 


FOR REFRIGERATING PURPOSES. 








B. P. CIAPP AMMONIA COMPANY, 


ABSOLUTELY LIQUID -ANHYDROU S AMMONIA 
tae 2326° AQUA AMMONIA 


CONTAINING 29% PER CENT OF AMMONIA. 


FOR REFRIGERATING PURPOSES ae THE TRADE 


+-General Offices, 245 Broadway, NEW vee 


ees eo RN & CAVEN, 


meee WOdid Anhydrous Ammonia 


MANUFACTURED FROM SULPHATE OF AMMONIA ONLY. 


WHITE HILL, N.S. orrice: ABN, Delaware Avé., PHILADELPHIA. 
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0. H. Jewell Filter Co. 


73 & 75 WEST JACKSON ST., 






=diies) Oteam - Pump 


«(GOVERNORS 


By,these Governors you can set your pump at 
any number of strokes, which will be maintained in 
spite of varying load or steam pressure. This Gov- 
ernor is used by nearly all the steam pump manu- 
facturers in this country. We also manufacture other 
steam regulating devices. 


MASON REGULATOR CO. 


BOSTON, MASS. 


ATTENTION 2veevsoovineresren im 
jaf FILTRATION OF WATER 
eats. Y aS SHOULD KNOW THAT 


“lee THE LOOMIS——w. 


Improved Water Filter 


IS THE ONLY WATER FILTER WHICH 
CAN PERFECTLY CLEANSE ITSELF. 


The Loomis Improved Filter Co. 
43 S, Holliday Street, BALTIMORE. 





REFER BY =CHICAGO 

PERMISSION TO am * 
DIAMOND ICE CO., Wilmington, Del. oO 
CHATTANOOGA ICE CO., Chattanooga, Tenn. OK 













L any The Filter Medium 

ai does not require to be 
fr. changed; it being 
cleaned by simply re- 
versing the flow of 
water. This Filter 
may be used to purify 
water for boiler evap- 








of oil from condensed 
water before passing 
to the freezing cans, 
as also for any other 
duty requiring pure 
andwholesome quality 
of water. 


=e” 9 SREREORS 
Made in Gapacities Upwards of 500 Gallons. 


We also manufacture Gravity Filters of any Capacity. 














THE ONLY New York Office, 111 Broadway, 
Perfect Water Filter. Trinity Building. 
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_ in Confinuous 











S,____Of any Shape or Size ror lce Making, =| =P 0f Any Shape Or Size For Ice Making, aos ~ | 












































@ and Factory 
138 and Magnolia Sts, 





The only system that elimi- 
nates silicate, iron, bacteria, and 
all matter in physical solution, 
and is a perfect deodorizer and 


By using our system, live “4 decolorizer. Not an improve- 


SS otc eee on el | eal Oe ee 
int Toy at Le Ee 2 ee of a pete existence, 
| ut a distinct purifying system 


in itself, with no competitors. 


steam is no longer required to 
make up the deficiency of ex- 


haust steam, thusa great Sav- iq ‘3 7 hing ‘?} -"@ = 

ing in coal, wear and tear on + ee ) : ye * ot (sel: \_f Mt 

boilers and engines. . mie ne val el a 
ABUNDANCE OF WATER Big |; a 
WITHOUT COLOR. 


We make a specialty of puri- 
fying water WITHOUT AID OF 
CHEMICALS in any form what- 
ever, 


For Particulars, References 
and Estimates, address 


Bihring 
Water Purifying Co. 


1389 BROADWAY, 


oe NEW YORK, 


ee 
f 
[oo 
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PIPE WELDING BY ELECTRICITY 


ue i SAMSON STEAM FORGE C? 


Orriee AN? anes OadGramento and Garroll Aves.., 




















ee LCACO: 


WROUGHT IKON COILS 


FORICE AND REFRIGERATING 
MACHINES 














AND FOR ALL OTHER PURPOSES 
























































cut out and a n by electricity. A weld made by electricity 
never leaks. PRICES “oN. APPLIC ATION. 









These Coils are tested under water with 500 Ibs pressure, to guard against | 
leaks. A steel ballis passed through each coil to show that its area has not = —— 
been reduced = —— — Besa and it a leak is discovered the e piece is — Q 






















































































READING IRON COMPANY_~ 


---MANUFACTURERS OF 


WROUGHT IRON PIPE, CHARCOAL IRON BOILER TUBES, 
AND OIL WELL TUBING AND CASING 


aS Coiling and Risiseais Pipe 


ror. [ees ® Refrigerating Machines 


Our Standard and Extra Heavy Pipe for bending and coiling pur- 
poses is being used largely by builders of Ice and Refrigerating 
Machines with unvarying success. We are also equipped for making 
Coils and Bends, Ammonia Valves and Fittings, Boilers, Tan ks, Still 
and Absorbers. 

Having had a large experience as builders of various types of 
Refrigerating Machinery, we are prepared to successfully construct 
this class of work. 

WE ARE NOW MANUFACTURING AMMONIA FITTINGS AND VALVES UP TO AND INCLUDING 6-INCH. 


25 WE ALSO MAIS +>, 


IRON AND STEEL FORGINGS OF ALL DESCRIPTIONS. 
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W. T. HILDRUP, Jr., M. E., Sec’y & Treas J. HERVEY PATTON, Chairman, D. E. TRACY, M. E., Sup’t. 


THE HARRISBURG PIPE BENDING CO. uimten. 
ae 


“MANUFACTURERS | 05 ——————————— 


COILS 49 BENDS 


Of Wrought Iron Pipe For 166 Making 


ano SIRAL HELICAL and Retrigerating 


COILS OF ANY REQUIRED LENGTH, — prompt Delivery Assured 













AND OF LARGE SIZES OF FIFE. 


IRREGULAR PIPE BENDING A SPECIALTY. 





























AMMONIA BOTTLE. 


AMMONIA BOTTLES OR FLASKS WITH WELDED HEADS 


—E STRAIGHT OR CONCAV Ee — 


WROUGHT IRON ANHYDROUS AMMONIA BOTTLE COCKS ANY DESIRED PATTERN. 





Sore ge Ss 


TANK DEPARTMENT we_ ICE CAN DEPARTMENT 


| ; 
Stills and ADSOPDErS = - Galvanized Iron 
ror ABSORPTION AMMONIA l06 balls OF MoUs 





IGE MACHINES = = OF ANY SIZE, WEIGHT 
ee OR PATTERN. aa 
BRINE * CONDENSER TANKS 
ALL. SIZES Our Double Seam, Rivet- 





less Can has no rivets to 


catch the ice, which is freed 
from the can with less waste 
than any other style of Can 


ie 3 : in the . ee ag ae 
A SPECIALTY. a 


FLUSH BOTTOMS, 
NO AIR POCKET TO FLOAT 
CANS IN THE BRINE TANK, 
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ese Tanks are made in flat sections, can be erected 

















































































































































































































































































































by unskilled labor, and are perfectly tight. 





















































































































































Bn cw pievana ack acces ie a ane EVERY GAN TESTED AND WARRANTED TIGHT. 
~ iin 
“hy 


THE HARRISBURG PIPE BENDING Co. LIMITED. 
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Peres D. CARDELL. 






























































































































































Of Fae Sizes 
Pipe a specialty 













































































SEND ae CATALOGUE. 












































Brine and 
Gondenser 
Tanks, 
Ammonia 
Bottles, 
Ammonia 
Valves, 
Flanges, 






























































































































































































































































Ee LEeTRIC PIPE BENDING COMPANY 


OF HARRISON, N. J. 


———————USING THE THOMSON ELECTRIC WELDING PROCESSES 


Spiral Coils, 
Zig-Zags, 
Ovals, 
“% Irregular 


ay 
Shapes. 


= = OF ANY SIZE AND LENGTH. 





























































































































ice . SS ts 


NO INJURY FROM OVER-HEATING, WELDS 
THE PIPE. ALL WORK PROMPTLY Ex- 


= ; ECUTED AND GUARANTEED. 


\ = 


No BuRNT OR DEFE oe Uwe eee Igo eI Ona CA LE 


to 
to 
to 
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MECRARY'S |Ci ypu 
REFRIGERATING MACHINE * 


Simplicity of construction and of operation, together with low price, will win for this machine a hearing on every 
occasion. Capacity from one to 100 tons. Send for descriptive circular, and state capacity wanted. 
MANUFACTURED SOLELY BY 
= 
DeLOACH MILL MANUFACTURING COMPANY, 
ATLANTA, GEORGIA; 
Also manufacturers of the DELOACH PATENT Saw Mill Machinery, Portable Corn Mills and Turbine Water Wheels. 


SEND FOR CATALOGUE. 


Seceeeseeeneneeesees seen en nn eg ag gee rae rea de eed On a ee ae o308sc880 
B 


~ SULZER-VOGT MACHINE CO. 
Ice Machines Se ietataet 








| (Pe | 11h.) 
ny mae 4 if + 
| tc f | re if hd 
hin i= =< —— Jed 2 = SSS = = nena 
GENERATOR. IMPROVED ABSORBER, 
Patented Jan. 24, 1888; Sep. 23, 1890. | ABSORPTION HINES | With Regulating Valve. 


FARRELL & REMPSE, 


(99, 801, 803 & 805 Ogden Avenue, corner Campbell Avenue, Chicago, III. 
MANUPACTURERS OF 


WROUGHT IRON COILS 


——F OR: 


ICE » * REFRIGERATING MACHINES. 



















































































‘i | os 
a : : == eames Sala eGo i = 
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All Ammonia Coils made of the very finest quality of Pipe (in any desired continuous 
length) and Tested to 400 lbs. Air Presstwe. 
Coils of all Deseriptions for Heaters, Pee Makers, Blast Furnaces, Ete. 


PIPE BENDING OF ALL KI KINDS A SPECIALTY. 


PRICKS RFURNISHRD ON APPLILIGATION. 
General Eastern Agents, DIENST « LINCK, 32834 Ferry Street, NEW YORK. 





bt 
oO 
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+A —+ BUILDERS OF #— Ce 
mA TAPIROVED a ABSORPTION ee 


a ICE % » REFRIGERATING 
@--— |MACHINES... = 


FOR IGE MAKING, GOLD STORAGE, PACKING HOUSES, 
CREAMERIES AND BREWERIES 














Constructed on scientific principles, giving greatest; °° OFFICE: 


possible 1 results at minimum cost. Reliable, economical, © AS Old Capitol Building, 





easily handled and well constructed. 


itis.» ATLANTA, GA. 





SEE THIS SPACE NEXT ISSUE FOR ILLUSTRATION OF MACHINE. 


Pennsylvania tron Works Company 


50th STREET AND MERION AVENUE, 


PHILADELPHIA, PA. 


sues «6 TG@ Making and 
© Refrigeration Plants 


orn nes 
e* e* e* 


Philadelphia, Dec. 29, 1891. 
W" beg to announce to the public that we have 


I. & R. Binder 


concluded the purchase, from the estate of 
the late David Boyle, of Chicago, of the 
entire ICE MAKING business lately conducted by 
him. Being placed in possession of all drawings, 
patterns, etc., conversant with this line of busi- 
ness, and operating a large and completely 
equipped plant, we are prepared to execute 
promptly all orders for repairs, make any exten- 
sions or additions to the plants already erected, 
as well as to furnish estimates and plans to those 
contemplating the purchase of an Ice Making or 
Refrigerating Plant of any size. 
Trusting that we may have the pleasure of 
being of service to you, and soliciting your com- 


mands, we are, 
Very truly yours, 


PENNSYLVANIA IRON WORKS CO. 


New York Offices, 9 &11 Wall St. 


Hi WY) 
I] REFRIGERATION |f¥ 
six months. 














Sale YOUr cs 106 2 Reirigeration 


FOR FUTURE REFERENCE. 


EACH VOLUME IS FULLY INDEXED AND MAKES A 
VALUABLE WORK OF REFERENCE. 








Binders holding six copies (one volume), 
$1.00 each, De 


appress H. S. RICH & CO., PUBLISHERS, 


177 La Salle Street, CHICAGO. 
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Prompt AIVAN Wdd) Superior 
Shipments Quality 





V es A KE 
ok a : * 4 


MANUFACTURERS OF REFRIGERATING APPARATUS NA WE ARE UNUSUALLY WELL PREPARED TO FILL 
SHOULD CORRESPOND WITH US . . . s Zv YOUR REQUIREMENTS , 


estas. THE CINCINNATI CORRUGATING CO. 


PIQUA, OHIO, U.S. A. 


Fe El ee Gl lone 


~~ REFRIGERATING 
ee “| CE MACHINERY 


2629 Ss. “Thirteenth Street, 


D-D-D- SeeL@ULsahi@s 


MADE OF 
~ VENTILATOR GALVANIZED IRON, 
COPPER OR BRASS 
Write for Prices 


and Discounts. For ventilating Mills, Factories, Foundries, Breweries; also Churches, School Houses, Theatres, in 
I fact all kinds of buildings, there is none equal to the ** STAR.’ 
: A cheap Ventilator, w hich will not do the work required, is costly at any price. Our claim 
for superiority of the ‘*STAR’’? VENTILATOR is based on merit only; we believe the First 
cost to be a secondary consideration. 








: | GALVANIZED SHEET IRON. Patent Leveled. Guaranteed Free from Buckles. 
CORRUGATED IRON For Siding or Roofing. Galvanized and Painted. . 


MERGHANIS Gotu cream 
LANSING IRON Ee ENGINE WORKS 





MANUFACTURERS OF 


Laiising, Mis 


Cc aiges contender .. Solicited 





COMPOUND 
CONDENSING 
AUTOMATIC 


a 


Boiler, Sheet Iron and Tank Work for 
Ice Factories and Cold Storage Plants 


[BACK VIEW TANDEM COMPOUND ENGINE, MADE BY THE LANSING IRON AND ENGINE WORKS a Specialt 
RKS. | 





e 
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Pennsylvania Iron Works Company, 


PHILADELPHIA. 


ICE MAKING 1» 
\N__-—-. REFRIGERATION MACHINERY 


COMPRESSION OR ABSORPTION SYSTEMS. 





NEW YORK OFFICES, 
Egon il WALL ST. 





BUILDERS OF THE CELEBRATED ‘‘BOYLE’”’ COMPRESSION MACHINES 


FROM ONE TO ONE HUNDRED TONS CAPACITY, SINGLE MACHINES. 


. Rankin 
— Absorption 
~ Machines 


OF ANY CAPACITY. 





eri 


EVERY MACHINE ERECTED OF 
BOTH SYSTEMS HAS GIVEN 
ENTIRE SATISFACTION IN ALL 
RESPECTS. 








































WE GUARANTEE EVERY PLANT 
THAT WE ERECT. bbb 


Plans and Estimates for Ice Making or 


Refrigeration Plants, of any size required, 





i | 
furnished on application. Bi —i WH /.. 


Contemplating purchasers would do well 




















to consult us before placing orders else- 



































where. 
nae 
CATALOGUES 


meREFERENCES > 


— 
CAN BE HAD ON 
REQUEST FOR SAME 


lh 


THE ABOVE CUT REPRESENTS THE IMPROVED ‘‘ BOYLE”’ MACHINE FOR 50 TONS DUTY. 
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COLUMBUS IRON WORKS ___f\bsorption Ice Machine 


IMPROVED 











SUCCESSORS TO 
H. D. STRATTON & CO, 





























































































































































































































| Nin 7 —<——— 

WA I ———— : - Established 1853. 
WI | Hi Incorporated 1856. 
ATA | } 
HAA 








W.R. BROWN, President. 
W.COOK, Sa ee 








Machines from 5 to 33 tons ca- 
pacity per 24 hours, or larger 
if desired. 


see ee wee 


94 Machines Built 


and allin successful operation 


More Ice Making Machines sold 
in the South than by any other 
establishment. 









































No expensive building required. 
No pressure on machine when 
stopped. 
o 








































































































































































































































































































Send for price list and illustrated 
circular with location of ma- 
chines, 








‘This establishment was the first 
to turn outa perfect and com- 
plete Ice Machine, and has 
been in the business 21 years, 
ce onstantly manufacturing and 
improving, and are prepared 











to furnish the most reliable 
and pronontt al machinein the 





marke 


wut, COLUMBUS IRON WORKS. CO. coLumBeeam 


REMINGTON MACHINE COMPANY—~_ 


ICE - MAKING 4 
REFRIGERATING - MACHINERY Wilmington, Delaware. 


i Tn al : { 





i ml i | 









































BORIZONTAL COMPRESSORS, 


WITH CORLISS AND SLIDE VALVE ENGINES, SINGLE AND DUPLEX 


DIRECT CONNECTED AND BELT POWER. 
From 1 to 6 Tons Capacity. 


SPECIAL AMMONIA VALVES AND FITTINGS, WROUGHT IRON TANK WORK. 


VERTICAL COMPRESSORS, 
\ 


HIGH PRESSURE AND COMPOUND. 
From 10 to 50 Tons Capacity. 
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The Improved ania Wood Machine 


A MOST ECONOMICAL AND RELIABLE APPARATUS, 










































































Refrigeration, especially | 




















Adapted to all classes of | 


where extremely low tem- 






peratures are required. Hl | 


















— | a | 
HN 


lig al 7 i | ig 
MAKING =x] ied SN Ld 
Peer cr 


UPWARDS OF 


400 


MACHINES IN OPERATION. 























































































































































































































































































































































































H. J. W. S. COOKE, |i 


Patentee. 





















































































































































































































































ESTIMATES FURNISHED. == 
SEND FOR CIRCULARS. 


ISBELL-PORTER COMPANY, BUILDERS, 


OFFICES 


27 omit. OOD AW Ae is Wey ORI? 7.60 BRIDGE STREET, NEWARK Na 


SSDS OTE CO BOAT E CMCC ERE TEEPE OCC ROR RO SOS RRR A RSC ORG ERE ROTC ECE C CSCC ORAS USER eee 


JHE KRAU Se OS TNA 
fis 1 (0, FANGS { b 
Retrigeration Machine i 


Is original, horizontal, simple, strong, F 
double acting, central, and is provided I : 
with the Corliss Valve Gear. It is most 
economical in fuel, water and space. 
Its refrigeration capacity is unsurpassed: 
Machines are in operation for 10 years 
without need of repairs, but ordinary 
wear and tear. 

Our machines are guaranteed for 
years. Plants are erected for Packing 
Houses, Breweries, Oil Refineries, Cold 
Storage, Market Houses, Butcher Shops, s : < 
Hotels and Ice Making. BASS ZS A 

cH | 


PRICES ARE MODERATE. 
















THEO. KRAUSCH, 
President. 


JOHN KRAUSCH, 
Secretary. 


| 


i ——— 























ALL KINDS 


ARGHITEGTURAL PLANS 


FrURNISMED. 


We leley THEO. KRAUSCH C@: 


122 E, UTICA STREET, BUFFALO, NEW YORK. 
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THE PONTIFEX ICE MACHINE COMPANY, 


ROBERT HEWITT, President, 512 West Street, NEW YORK CITY, 


ARE PREPARED TO CONTRACT FOR 


Ice and Refrigerating Plants of any magnitude, under the Reece, Stanley, Pontifex-Wood and Hendrick systems 
Refrigerant, Aqua Ammonia) as constructed under special arrangement with this Company by 


THE HENDRIGK MANUFAGTURING GOMPANY, LIMITED, GARBONDALE, PA. 


The PONTIFEX-HENDRICK Ice and Refrigerating Machine is the result of more than fifteen years’ experience in such work on the part o 
Messrs. Pontifex and Wood, Farrington Works, London, the original builders of the machine in Great Britain and its Colonies, and of the Pontifex Ice 
Machine Company, American builders, who have somewhat modified the machine to better adapt it for American refrigerating practice. A Simple, 
Strong, Durabie, Reliable, Economical and Efficient Machine, particularly adapted for low temperature work, such as the refrigeration of 
Parafine Works, Oil Refineries, Freezing and Cold Storage Warehouses, Fish Freezing Houses, Chemical Works, etc. In successful use in 47 Ice 
Factories in tropical countries. Over 350 machines in successful operation in Freezing and Cold Storage Warehouses, Breweries, Distilleries, Wineries, 
Packing Houses. Abattoirs, Dressed Beef Houses and Markets, Dairies and Creameries, Butterine Factories, Yeast Factories, Chocolate and 
Candy Factories. Hotels aud Restaurants, Paraffine and Cotton Seed Oil Refineries, Lard Refineries, Powder and Dynamite Mills. Machines built from 
2% to 100 tons daily refrigerating capacity. Machines guaranteed for material, workmanship and capacity under test. For descriptive circulars, 
references, detailed specifications, apply either to 


THE PONTIFEX IGE MAGHINE GOMPANY, | THE HENDRIGK MANUFAGTURING 6O., Ltd. 


512 West Street, NEW YORK. CARBONDALE, PA. 


Gus (CIE PAV ACIAUENIEIRAY (CO). 


INDIANAPOLIS, IND. 


DSOPption 166 and Relrigérating Machines 


ae === HAVING THE MOST REGENT AND.DESIRABLE AMPROVEMEN [cy cee 


This machine has command of the absorption of the return gas from ice making tank to the fullest extent. 'The temperature of the absorber 
may fluctuate between 50 and 110 deg. Fahr. without affecting the freezing operations. We depend upon SURFACE IN THE ABSORBER. 
None others have it. 6,000 square feet of surfaces to which the gas has access on both sides. Should an increased output of ice be wanted in hot weather, 
an increase of heat through the retort will produce more ammouia gas. More pressure will condense it faster with the same water. A slight increase of the 
gas into the expansion coils makes more ice. More gas is readily taken up by our absorber ina given time. Absolute command of its speed of 
absorption. A large portion of the liberated heat due to the absorption is returned to the retort, thus saving fuel. No leaky tubes possible; none 
used. Objections hcretofore held against ordinary absorption machines, does not hold against this machine. It is radically different, 
DECIDEDLY SUPERIOR, more simple. High temperatures not used. We can use exhaust steam from Corliss engines,and make ice 
with the “Plate” or the “Block” systems of freezing, for which we have theagency. Not possible with other machines. £001bs. to50 tons capacity. Quality 
and quantity quaranteed. Circulars and estimates, 


MANUFACTURERS OF 





THE CASE—— 
A EERIGERATING 
— MACHINE CO} 


a IC F . 
heirigerati 


MAGHINE SS 


roR ICE MAKING 
AND ARTIFICIAL 
REFRIGERATING 


i particulars, Estimates, Illustrated 
a taining list of machines in use, 
tpplication. 
























































We refer tot istof contracts taken 
1 Brg. Co., Buffalo, N. 
Binghamton, N, 


, Emlenton, 








z { I i N. ¥ 
one ¢ ton 1 ‘ line 
Woodside Brg. Co., Woodside, L. L. ot 
20-ton machine 
Wim Ritter, Bre r, Chicopee, Mass 1 
I. Scht Brg. Co., Br ( : He 
ton machine i A } 


UU 


Suffalo, one 65- il il i ia LL. 
UFFALO, N. y. : — el : a 


ee 


pee AN Dy. 


MARCH, 1892.] 


JOHNSON, 


MCCARTHY 


G JOHNSON, 


MANUFACTURERS OF 


THE JOHNSON 
COMPOUND 


[|mmonia (Pompressor 


————aND —____—_— 





ICE ® REFRIGERATING 
WAGHINESRiapats a 





Office, Room 76, Worcester Block, 


BOK MeAN DS OREGON. 


_ MARIS MACHINE CO. 


PHILADELPHIA, PA. 


MANUFACTURERS OF 
°° °° 
ex on 


POWER BRIDGE CRANES 
HAND BRIDGE CRANES 


FOR USE OVER FREEZING TANKS. 


PORTABLE . HOISTS 


Holds Load at any Point. 








Overhead Track, Trolleys, Switches. 


THE CLIMAX COUPLING 






































A NEW AND ORIGINAL INVENTION. 
Unsurpassed for Efficiency, Strength, Durability and Economy. 
Investigation will establish its superiority over ev ery other known pipe- 
joint, particularly for Ice and Refrigerating Plants using ammonia. 
For further information, testimonials, prices, etc., address 


WSON, 


229 FULTON STREET, 
SAN FRANCISCO, CAL. 


@® ENOCH LA 


REFRIGERATION . 


THE VULCAN * 


Ice and 





Refrigerating Machine 








































Enterprise Brewery, 
San Francisco: 
“The 25-ton Refrigerat- 
jing Machine has been 
running continuously 
since 1887, and has prov- 
ed economical and satis- 
actory ineveryrespect” 


Hotel Del Monte, Mont’y: 
aj. The Ice Machine now 
inoperation at Hotel Del 
Monte is and has been 
since its completion a 
very satisfactory plant. 
We take pleasure in cor- 
dially recommending 
this variety of machine 
oO any one who may re- 
quire its use. 


Hotel Baiast San Rafael: 


RCLOTTAT in “every 
, and is doing 
work than was 
guaranteed. A model of 
good workm: inship. The 
ce is clear, 





South San Francisco 
Packing and Prov. Co.; 
“Ttgives us pleasure to 
state thatthe Refriger- 
ng plant furnished by 
=the Vulcan Iron Works 
for our packing house, 
188€, has been in op- 
ation Since then, and 
has given the best re- 
sults, to our complete 
- satisfaction.’ 
SCHULTZE. 


THE VULCAN IRON WORKS, 
Hono SAN FRANCISCO, CAL. 


Fremont Street, 


THE CRAFT 
REFRIGERATING MAGHINE 60. 


JAMES B. CRAFT, Prest. 
F. L. BIGELOW, Vice-Prest. 
GEORGE 8S. BARNUM, Sec.& Treas, 


No. 15 Cortlandt Street, NEW YORK, 


...MANUFACTURERS OF.... 


WORKS: 
NEW HAVENS CONN: 























References, Detailed Estimates and Information 


Furnished on Application. 
21018 ATV PlOD ‘s10UgIY [IO ‘sAoyIegG HAO *sAoMoig 
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Descriptive Circulars, 
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FOR ICE MAKING PLANTS. 


on. pu 
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THE WESTERN ICE MACHINE CO. 3K 


OTTO HOFFMANN, PROPRIETOR. 


lo REIFIG6PabInd Machinery 


FOR BREWERIES, PACKING HOUSES, ICE FACTORIES, ae 
COLD STORAGE PLANTS, MARKETS, CONFECTIONERS, ETC. 


and after expense, is more easily handled than 


Every P ATL WECESSITO le While 1 In HIS machine is the simplest, cheapest in first cost 
Motion. “y 


any other, and takes less room. Absolutely no 
possibility of leaking Ammonia. Machines of any capacity 


The Most Cooling W ith the 4 from smallest to the largest. We would be pleased to 


L E make Estimates, and believe we can show you a saving 
east /XPCNSE. in cooling your cellars. 


Sy paneen IcE MACHINE Co. 


Office, Room 605 Northern Office Building, Cor. La Salle and Lake Sts., 


See this space next issue for Illustration of Machine. G tT | G FA G O, | [3 = 


SSS CSCS U SERS SEES TEESE SESE ESSE SERS ESSER SESS S ESSE SCRE TRATES ESTEE SRO TOSS SEES SSIES OSS SOCK SEAT R RSE OS ETRE CESS R ESSE E SSE eee 


ICE ® MACHINES 


(WINDHAUSEN’S SYSTEM.) 


AINSLIE, COCHRAN & CO. 


—__—_—__—_— LOUISVILLE, KY.— $$ 


(No 4 the [rade « chee ce 
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We have recently secured the sole 
right to manufacture and sell Wrnp- 
HAUSEN’S CARBONIC ANHYDRIDE ICE AND 
REFRIGERATING MACHINES inthe United 
States. These machines have gained 
a wide reputation on the continent for 
their simplicity, durability and eco- 
nomical running. They have been in- 




































































dorsed by the German government, an 














eighty (80) ton machine having been 
placed in the powder works at Spandau. 
They are also fast superseding other 
systems in the prominent breweries of 
Germany, nearly 200 being in operation 
already. They are the only machines 
using carbonic anhydride, which has 
such a great range of expansion, pro- 
duces such intense cold, and is cheap, 
odorless and easily obtained. 


The above cut represents the No. 2 Machine at the Terre Haute House, Terre Haute, Ind. 


WRITE TO US FOR FURTHER . 
PARTICULARS oe 


AINSLIE, GOGHRAN & GO, *K REFRIGERATING PLANTS 


to 
jw 
—_ 


MARCH, 1892,] , ICE ©. AND’... REFRIGERATION .. 


THEO. O.VILTER,Prest. & Supt. 
1 ALBERT WALLBER,Vice Presf, 
WM.O.VILTER, Secy &Treas 
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ACETATE “TBE: JIAKING PLANTS sy) FOR pei HOUSES, 


COLD STORAGE HOUSES, ETC. 


Direct Expansion or Bring System—+>— MILWAUKEE, WIS. 


Van Winkle Gin Machinery Go. ‘usc, 











MAN CEAG LUKE ho. © be 


oe avromnie TCE MACHINE 
mS =. AUTOMATIC... 
FOR ICE MAKING, COLD STORAGE | PLANTS, BREWERIES, PACKERS, ETC. 


WRITE FOR ESTIMATES AND FURTHER INFORMATION. 


= AN WINKLE GIN AND MACHINERY CO— 
OFFICE, 210 MARIETTA STREET, ATLANTA, GA. 


The .Ameridan . 106. Machine. Gompany 


SOLE OWNERS OF THE REFRIGERATING *#® AND 6 “6 
SEINE AND HIMMLER AUTOMATIC «ICE MAKING MACHINE SYSTEM 


Simplicity of So 
Durabilitu, 
Fificiencu, 
Economu. 














































































































































































































le MN ICE-MAKING 
eae le OB =| REFRIGERATING 
PLANTS 


From One Ton to Two Hundred 
Tons a capacity. 


TE 







































































Over 100 waszines® 












































































































































































































































1. The simplicity of construction. Every part is simple and complete, is ex- 4. Our Patent Gas Condenser enables us to work with warmer water and less 
pused to full view, easily got at and can be readily understood and handled by water than any other machine, as the water is applied DIRECT on the hot pipe 
an engineer of ordinary intelligence. without wasté ae onthe surroundings. ee 

2. Thefreezing process is completely automatic (WHICH NO OTHER FREEZ- 5. Wecan make met ice or cold air than any other machine, W 
ING SYSTEM panies cee 2 6 Geach the action of our patent evaporation pres- SAME AMOUNT OF FUEL. Experts have placed the difference in our favor 
sure regulator; it saves valuable working time. Every part is independent of at not Jess than 25 per cent. .. 
the other, and can be overhauled or replaced without stopping the whole machine. 6. The Condensers and Freezers will not stop on account of sediment. They 


never require cleaning. They clean themselves while at work without sepa- 


3. That ice is manufactured from distilled water, which a ae act abate rate attachment. Our freezing coils are so constructed that no pipe joint is used 
producing germs, such as abound in ice frozenon rivers and ponds, ischemically inside of the tank, and each coil is independent of the other. Each coil section 
pure, and is infinitely preferable to the natural product. can be taken out while working without interference with the other sections. 


Company’s Offices, 35 Broadway, Rooms 72, 73,74 and 75, New York. 
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HE ABSORPTION MACHINE made 
by the Blymyer Ice Machine Co. 





is superior to any compression machine, 
either for refrigerating or ice making 
These machines are radically different 
from all other absorption machines, and 





are in every way superior to them. 


BLYMYER ICE-MAKING MACHINES NOW IN OPERATION. BLYMYER ICE- MAKING MACHINES nO IN OPERATION. 





















































No. Size. NAME. | ADDRESS. No, Size. NAME. ADDRESS. 

1 8 Ton. Meridian Ice MigiCo.- sc. assent Meridian, Miss. | *1 15) Lon.) Skinnerié: Olsonascncswreeese ...| Topeka, Kan. 

1 10 a Baton Rouge Ice Mfg. Co........... Baton Rouge, La. *E 35 2 Fort Wayne Artificial Ice Co.. Fort Wayne, Ind. 

1 5 er Evansville Iceand Cold Storage Co| Evansville, Ind. mA | 35 ey Evansv’le Ice & Cd.Stor.Co. (4th Order) Evansville, Ind. 

1 5 yo NSA SN Oresiaaec ascent ere Jeanerette, La. \i] *1 55 ay Dayton Ice Mfg.&Cd.Sto.Co.(2d0rder)) Dayton, O. 

1 15 ” | Lookout Ice and Cold Soren Co..| Chattanooga, Tenn.) 4) *1 15 * Ashland Artificial Ice Co........... Ashland, Ky. 

1 10 ss Morris Ice iGo. oo: coe. eee | Jackson, Miss. | #4 | 8 Gibson uHOuSe saad. cee eeteln ss cee nee Cincinnati, O. 

1 5 7 Texarkana lee Co.cec.cscoe he | Texarkana, Tex. **] 10 2 Palace Hotel ts. <cree eee | San Francisco, Cal. 

1 30 ” Lookout Ice & Cld. Stor, Co.(2d Order) euattancdes, Tenn. ak 30 " The People’s Ice’ Cousens sels cee Birmingham, Ala. 
1 5 , Gadsden [cei Co. scecescismecs Gadsden, Ala. 447 35 2 Gitizensi ice. Co. sincin ees aantseee ee eee Los Angeles, Cal, 

1 6 2 Sheffield Icé@ Gov... ack rw coat Sheffield, Ala. ss | 20 ee Civill So Winite spacers see, Oe rae Colorado Spr’gs,Col. 
1 5 7 Decatir Ice Coinejctoe een eo ee Decatur, Ala. x | 30 “ Pueblo D.W. Ice & Cd.S.Co. (2d Order)) Pueblo, Col. 

1 30 2 Orystal ice: Con essen abies temen Wichita, Kan. #7 60 ae Colorado Ice and Storage Co....... Denver, Col. 

1 3 ? ee Ice Co... eee Denton. Tex, #] 25 af i... Cornell ae eee Tampa, Fila. 

1 5 y Van Buren Ice and Coal Co......... | Van Buren, Ark. +] 5 a Myr... G; Menmanny io, .2- ce. 92 Bessemer, Ala. 

1 5 im Biloxi Artesian Ice Mfg. Co........ Biloxi, Miss. - ET Ve 20 s Consumers Ice Co .....| Vicksburg, Miss 
1 25 S Hutchinson Ice Mfg. Co............| Hutchinson, Kan, PRL alt 35 = Artificial Ice and ‘Storage Cotati: Canton, O, 

1 12 2? Parkersburg lee: Cor nee cee eee | Parkersburg, W.Va. *¥] | 12%” Frigid Tee Mig Co. 2). ca eeeae Joplin, Mo, 

1 30 z Union Lee Coms.wn. cece toe eee | Denver, Col. re] 30 a Crystalicée Cov.crsticss cee en ..| Albuquerque, N. M. 

1 3 = Dominick & Karston.. pane see | West Point, Miss. peel eS 3 Meridian Ice Co, (2d Order)......... Meridian, Miss. 

1 3 a DeCoppet Ice Co.........- 2-20... +e | Somerset, Ky. ¥F] 5 a Day tom Tce: Corsrnu sac iter crate .. Dayton, Tenn. 

1 35 - t vansv’le Ice & Cld.Stor.Co. Cen ieet Evansville, Ind. | ¥*1 15 . Decatur Ice Co. (2d Order).......... Decatur, Ala. 

1 2 7? Van Horn & Chambers. oe ...| Lebanon, Ohio. | #7] 12% ” The Ruddick Artificial Ice Co......| Columbus, Ind. 

1 4 7 Toh Crwepdi cic eee oe Demopolis, Ala. | FL 10 2 Mro AnpistiE ra thiteicests- ete | New Iberia, La 

1 12 ” Huntington Ice and Storage Co....} Huntington,W.Va. ¥*] 55 i The Crystal Ice Mfg. & Cd. Sto. Co.) Columbus, O. 

1 3 e Tupelo Ice Co. .....) Tupelo, Miss. EY 32 Consumers Ice Co. Ga Order).......| San Francisco, Cal. 

1 30 , Wheeling Ice and Storage Co ..... Wheeling, W.Va. **] 15 - Peru Ice and Cold Storage Cogn... Peru, Ind. 

1 10 4 Ft. Payne Ice and Cold Storage Co.| It. Payne, Ala. | aa 55 4 The Crystal Ice Mfg. and Cd. Stor. Co. (2d Order)} Columbus, O. 

1 10 = Coronado Beach Co, (Hotel del Coronado)| San Diego, Cal. Lafayette Artificial Ice Co......... Lafayette, Ind. 

*1 * Walter Aiken (Hamilton Hotel)....) Hamilton, Bermuda R. T. McDonald & Judah Hart..... New Orleans, La. 
*1 20 : Decatur Cold Storage and Ice Co...] Decatur, I11. John Hoey (Hollywood Hotel)......| Long Branch, N. J. 
* 12 2 Marietta Ice Co: .s0..c cee tanta Marietta, O. Bridgeport Electric and Ice Co..... Bridgeport, Ala. 

*1 35 = Dayton Ice Mfg. & Cold Stor age Co| Dayton, O. Micischmat de'Co.).-cm.cmaaaee cee Cincinnati, O, 

1 30 a Zanesville Artificial Ice Co.... Vanesvilles Os. 7 a Al Soc ab cS weer meee ean > Camas ead lathes iol oe eater re cla TG eae 
*] 35 * Evansv’le Ice & Cld.Stor.Co.(3d Order) Byanevilie, Tide fy Uc slits G eccss'e cemeciecett hctabacetteedratereve ola orcas se canna a ee Gamat tena oo Sr A ferent pense 
1 3 3 Connolly & Curtis, .:5 0, sstesebaeee Columbus (Missy 7 Bil {tear} aw ccc sigs aleeiacine re eeiot ieee sham aaa oe ce ee eee een ane 
*1 5 Lebanon Artificial Ice Co.. Lebation, Koy. 7 7 | Qi ea cee Beas scteterevectecail a meted whsin hi iersts tara asc ae Seep acy ne abasic eet ae 
¥] 5 i Cynthiana Elec. Light & Power Co Cynthiana, Roys 9 64 isos)... ose ek ec |letamiiv netcaeis ah alnenie ate tela tere cane: Rega 
*1 5 ; Grenada Cream’y,Cld.Stor.&Ice.Co| Granada, Miss. brah bellies stan ele Sie lere sa foe trae ie aie tanten wilt Cera ert ie ad 
F} 15 - Washington Ice Co set Washington, Ind. fae atrel a ateca teakoaie Ve clare Genk Seslate 4 reece ince atin ees ae atee 
¥] 30 y Wheeling Ice & Storage Co. (2d Order: Wheeling, W.Va. Wace cabana eee aiehotaactetichatewea tte ic Wate eer Re cee Cretan eaiaes 
*] 32 Consumers Ice Co.. ......| San Francisco, Cal. Nall Snr aa es opr Meio ies a corse er en 
*} 15 . Shelbyville Artificial IceCo......- Shelbyville, Ind. , ; cee ai 
*] 30 ; Pueblo Distilled Water Iceand Cold * These machines were erected in 1890. 

Storage Co............+..0.- .--| Pueblo, Col. ** These machines were erected in season 1891, 





BLYMYER REFRIGERATING MACHINES NOW IN 














OPERATION. 
Wa 4 [an 
S| 8 NAME. | Address. 
Ton| 
2) 50 Louisiana Brewing Co..... New Orleans. 


1, 40 Toledo Brg & Malt’¢ Co..| 
40/Hudepohl & Kotte (Brew’ 


Toledo. 
1 y)| Cincinnati. 

1; 50 Savannah Brewing Co..... Savannah, 

1) 25/Schantz & Schwind (Br’ y)| Dayton. 

1) 15 John Smith’s Sons(Brew’y)) Youngstown, 
1) 12. Christ Diehl (Brewery)....| Defiance. 
1 

1 

1 






iis 
Fee 
LI 12|Genessee Oil Works........ | Buffalo. 
12\/S. Davis, Jr.,& Co.(Pack’rs), Cincinnati. 
50\Occidental Packing & Pro-| 

Vision Con. 16682 scot anee | Lincoln. 
1) 15|Thos.McF adden,Jr.(Cd.St. ) Pittsburgh, 
1, 15,Grocers’ Supply Co.(Cd. St).| Pittsburgh. 
1) 40 Adolph Coors (Golden Br'y) Golden. 
1 
1 





| 20)I*, Conrad (Brewery)....... Anaheim. 
| 25 The Sachs-Prudens Ale Co.| Dayton. 
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BUFFALO... 
REFRIGERATING 
MACHINE CO. 


BUILDERS OF THE IMPROVED 


Butfalo lee ¢* 
Reliigerating 


MACHINE 


Ga ae 














































































































Full particulars, estimates, 
[Illustrated Circular, con- 
taining list of ma- 
chines in use, etc., 
furnished upon ap- 
plication. 


Buffalo, N.Y. ees 
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FIFTY TON REFRIGERATING 


THIRTY TON ICE MAKING 


W. P. CALLAHAN 


K CO, gree 
ee 


lo6 Making 
wo REIFIOGFAINO 
Machinery 


UNDER M. DENNEDY’S PATENT. 


DAYTON, OHIO, 


U. S. A. =e, 


Sil ii 
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ICE MAKING MACHINERY 


Ya\Sr- 


oc. FILLYER So On 


MANUFACTURERS OF-——_-——— 


[mproved [ce [V[aking Machinery — 


mReirigerating FAipparatus + 


po es CR ee ee a EEE EE EE Eee ae 
the 
~6 Le UNDER THE JOHNSON PATENTS. 
we 




















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































VESSEL AND STEAMSHIP PLANTS 


ok THE SIMPLEST AND MOST EFFECTIVE ICE MAKING 
tear MACHINERY ON THE MARKET ———,_ 

All working parts made to gauge and template, so as to be readily duplicated. Correspondence solicited. Testi- 
monials from parties using our machines on application. We build our own machinery, and therefore can guarantee 
everything fully, Our machine will in every case make the amount of ice guaranteed. Send for our pamphlet: 
‘“HOW TO MAKE AN ICE FACTORY Pay,” 


WE BELIEVE OURS TO BE THE ONLY SYSTEM WHERE ALL THE APPARATUS IS ON ONE FLOOR. 


Office and Works, NEWPORT NEWS, VA. 
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SOUTHERN I6E MAGHINE 60 


- + - The Latest Improved Absorption :: - 


ICE AND REFRIGERATING MACHINE. 
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*. THE SOUTHERN .. 


The SOUTHERN ICE AND REFRIGERATING MACHINE is one of the best and has been 
acknowledged by the most experienced ice manufacturers to work more economical and 
produce ice cheaper and of a better quality than any other machine on the market to-day. 






































ON: 





ood ALL MAGHINES NOW IN OPERATION ARE GIVING PERFEGT SATISFAGTION. oe 





FOR ESTIMATES AND ._ SOUTHERN ICE MACHINE Co. 


FURTHER PARTICULARS | 


Soe eae CHATTANOOGA, TENN. 


226 - ICE .. AND:.:. REFRIGERATION .°. (MARCH, 1892. 


Wm. BARAGWANATH & SON, 


48, 50 & 52 WEST DIVISION STREET, 
CHICAGO. 





..-MANUFACTURERS OF...... 


EXNAUST FEED WATER HEATERS 
LIVE STEAM FEED WATER PURIFIERS 
FOWER EFUMESFETECVELG 


The ‘‘STEAM JACKET” a 


BOILS THE WATER. 


Teleiieter INStFUMentS. A. WEISKOPF 


Ill Fifth Ave., GHIGAGO, 
For recording and indicating temperature and pressure at a 


Z -MANUFACTURER AND IMPORTER OF...... 
distance. Particule irly adapted to Cold murBee: to manibaie 


| |) THERMOMETERS 


room “thé ‘Sara 
“© HYDROMETERS. 


in any or all the refrig- 
erating rooms. 
Ice Machine Thermometers and 





—SEND FOR CIRCULAKS 









i us 
NR WEISKOP 


CHICAGO | 
| ars 
Mf 1203- WW 





FOR DESCRIPTION AND 
PRICES SEND TO 


STANDARD THERMOMETER 60. 


PHABODY, MASS. 


Ammonia ‘Hydrometers 
CELLAR anpb 2 
CHILL ROOM THERMOMETERS. 


Thermometers in angle shape made to order from 
sketch or specification. 
































New York Office, 18 Courtlandt St. Boston Office, 70 Pearl St. 


en | 


_"HOPPES’ — 


Live Steam Feed-Water 


PURIFIER 


Is especially adapted to ICE MAKING PLANTS, as 
pure water is essential to insure a good quality of ICE. 
The use of the HOPPES PURIFIER will insure you 
pure water, by removing all of the impurities therefrom, 
— at the same time keeping your boilers clean and free from 
HOPPES LIVE STEAM PURIFIER. - scale without the use of boiler compounds or scale solvents. 


ESTIMATES FURNISHED ON APPLICATION, 


TOTTI TITII rrr 






































































































































































































































































































































































































































































































































































































































































































































































































































CATALOGUES, ESTIMATES, SPECIFICATIONS, ETC., CHEERFULLY FURNISHED. 


THE HOPPES MFG. CO, SPRINGEIELD, 0: 


IF YOU WANT TO GET THE FULL BENEFIT 
OF YOUR EXHAUST STEAM, 
INVESTIGATE THE 


‘-HOPPES” & 


“t 


Exhaust Steam F eed-Water 


HEATER 





HOPPES EXHAUST HEATER 
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OONSOLIDATED |QF MAGHINES 
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OR several years past we have been 
hy engaged in building Consolidated 
Ice Machines, and many of the 
very best running in the United States, 
at the present time, are of our manu- 
facture. Since the original Company 
have failed, we have concluded to con- 
tinue this business, and hereafter will 
manufacture, to order, any kind or 
style of a Consolidated Ice Machine | 
desired. We will also contract for \N 
complete plants, and will put in either 
direct or brine circulation, as may be 
desired. We make a specialty of fur- 
nishing duplicate parts, and keep them 
always in stock, and can furnish on 
short orders any detail of these ma- 
chines. We manufacture special steel 
valves and white metal rings designed 
especially for ammonia work. 

We guarantee protection against any 
and all claims or pretended claims for 
patents on these machines. 

These machines are known through- 
out the United States for the excellence 
of their construction, and their superi- 
ority to all others in use. They need | 
no better recommendation than their | 
own work. All the material and work- | 
manship on them is of the finest quality. 
We have the original drawings and patterns in our possession, and can furnish a better machine for less money than can be built 
elsewhere. We also manufacture and keep on hand to supply the trade the finest steel fittings and steel valves made in the 
world, designed especially for ammonia work, and will be pleased to quote prices to purchasers. 











































































































































































































NOTE.—It has come to our knowledge that parties owning or claiming to own a bogus patent, issued to one James Boyle in 
1876, for an ammonia compressor, have been putting in circulation notices that the pumps used on the Consolidated Refrigerating 
Machines is an infringement on said patent, and that they will bring suit against any one using them; therefore we hereby 
guarantee to aJl persons purchasing one of our machines protection against said fraudulent claims, and request all persons 
receiving one of such notices to forward the same to us, with a statement setting forth whether they have been influenced not to 
buy a Consolidated Machine thereby. We also give the parties setting up these claims public notice that we will bring suit 
against them for damage to our business by them, by misrepresentation and fraud. 


JOHN FEATHERSTONE'S SONS, 


2-36 Front Street, Corner North Halsted, 


<j CHICAGO. 
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% PICTET ¥ 
Icew Refrigerating Machine 


...MANUFACTURED BY.... 


Vivek NGINE © PICLE bh IGE AVACHINE Co. 


NEW YORK Eee OF FIRE ones RWRITERS, 
AU OF SURVE 
JAMES HARRISON, Supt. 
Q\ 2 Boreel Building, 115 Broadway, Room 3 
NE W YORK, Je inuary ¢ 24, 1891. 
(e) THE Ee TET ART{FICIAL ICE CO. (Limited), New York: 


Dear Sirs: Your favor of the 22d inst. is at hand. if rT | ly, the ex- 
aminatio mn of our expett and his subsequentreport were cory incing that 
the article known as Anhydrous Sulphurous Oxide is a; ..¢ article for 


storage or shipment, its tendency being to extinguish 1 ‘ther than to 
cause fire. Yours truly, JAMES HARRISON, Supt. 


WE DO NOT USE AMMONIA. 


Pictet Machines use Aaedsoas Sulphurous Oxide, a 
chemical noted for its low working pressure, is of itself a lubri- 








cant, and does not injure any of the metals ; its low pressure is 
a guarantee against explosion. 













































































































































































































































Working Pressure irom 50 t0 75 IDs. % 


f We guarantee GREATER ECONOMY OF FUEL, doing the same 
amount of work with less coal than any machine in the market. 





FOR LIST OF REFERENCES AND FURTHER PARTICULARS, ADDRESS 


WHITEHILL ENGINE#? PICTET ICE MACHINE CO. 


WORKS: NEWBURGH, N. Y. 


New York One 21 ered St., Room 6. 











5-Ton Machine. 


SEND FOR our NEW CATALOGUE, 1890. 


A Few References: 


8 REWERI ES - Refrigerating. 
Tons 


Phoenix Brg. Co., Baltimore, Md......... 27 
Gipps Brg. Co., Beoria. Mils.s, cbecee nae 50 
Sprattler & Me nnell, Paterson, N. J. .. 3B 
Herman Lackman, Cincinnati. .......... . 65 
Henry Fink, Harrisburg, Pa.............++ 32 
Sebastian Helldorfer, Baltimore, Md. .... 32 
Frank Reisch & Bros., Springfield, Ill.... 50 
Jos. Stein & Co., L ouisville, Ky. Sha eearoas P+ 

Meyer & Reidlin, ( ‘ovington, KY ® os . Bb 
Parkersburg Brg. Co., P: irkersburg, W. Va, 27 
Bellevue Brg. Co., C incinnati, O........... 50 
Cumberland Brg. ‘Co., Cumberland, Md... 27 
D. Lutz & Son, A Alleghe TY, Eos ches snct 50 


Herman Lackman, Cincinnati (2d order).. SO 


PACKING AND COLD STORAGE, 


J. C. Shafer & Co., Baltimore............ 40 
G. Cassard & Sons, Baltimore............. 25 
Baltimore City Storage Co., Baltimore.... 32 
Armour Packing Co., Kansas City ........ 100 
Shallcross & Son, Coatesville, Pa...... 15 


Washington Market Co.,Washins gton, ‘p.C. 32 
Armour Pekg, Co., Kansas City (2d orde r).. 150 
Francis Whittaker & Sons, Wichita, Kas.. 150 
Emil Winters, Pittsburgh, Pa. pacts aad a 
Frank Seifrid, Louisville, Ky. 

Chicago Packing & Proy ision C Oo. Cc ‘hic ago 150 
Chicago Packing & Provision Co,, Chicago 


(second order) .... sedan Zin fete = AO 
Steelton Store Co., Steelton, Pa a. eee ... 10 
Pittsb gh Meat Supply Co., Allegheny, Pa. 50 
J. Vogie & Son, Cincinnati................ 5 
John ©, Hately, Chicago ..........-. 

G HU. Hammond & Co., Hammond, Ind. . 
G.H, Hammond & Co,, Omaha, y b 
Calumet Canning Cc ie immond, Ind.. 
West Chester ¢ < Sto r. Co. W, ¢ hester, Pi a 40 
Chautauqua Lake Ice Co., Pittsburgh, Pa. 20 
ICE FACTORIES. lee. 
fons 
F.L. I & Co,, Hopkinsville, Ky. 10 
Consumer Ice Co., New OUrle: eL i i100 
Litile Rock Ice Co,, Little Rock, Ark. . B85 
Owensboro | © ¢d. Stor. Co.,O'sb'o, Ky 20 
W. 8. 1 n,d souville, TN... : cxacwee 15 
] 1 | f Ter > 
Arm I { infas ( 75 
Ew | I I 15 
Ss. W. Il Is 
ct uc l I ( I sburgh, 410 
Ct put l j b rh (2d 

order 410 
\ t Ches ] Chest 15 
S ns Steel Pa 2 
Parkersburg Brg. Co., Parkersburg, W.Va, 3 
Cumberland B { Cumberlanc, Md Ss 
Hagerstown Ice ¢ iH ratown, \ 20 
Alberto Malo, City of Mexico, Mes 25 
Germantown Ice ¢ Germantown, Pa, 20 
$ryn Mawr Hotel ¢ Bryn Mawr, P 20 
Geo. 8S. Sexton & Co., Wyth« e, Va 5 
Sambridge Ice Co,, Cambr dge, Md 10 
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wiCT\ COMPANY 


-- === ENGINEERS. eee 


WAYNESBORO, FRANKLIN COUNTY, PA., U. S.A. 


INCORPORATED 1885. 


JOSEPH PRICE, President. 
SAMUEL HOEFLICH, Vice-Pres. 
li. B. STRICKLER, Treasurer. 
EZRA FRICK, Secretary. 
EDGAR PENNEY, M. E., Gen. Sup. 


ESTABLISHED 1853. 





MAIN WORKS AND GENERAL OFFICES: WAYNESBORO, PA. 


SCALE ia aL; - - = - ~ $1,000,000. 
MANUFACTURERS OF THE 


CLIiRSrE 


166 Making»Reirigerating Machines. 
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WE BUILD THE 
LARGEST 
AND MOST 
SUCCESSFUL 
MACHINES 
EVER 
MADE IN THIS 
OR ANY 
OTHER COUNTRY. 
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ANN SERRY 





———— = 
150-Ton Machine. Weight, 198,250 Pounds. 
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FRICK COMPANY, ENGINEERS, 


























A GENUINE CORLISS ENGINE WITH ALL THE LATEST IMPROVEMENTS. 


“EGLIPSB” GORLISS TANDEM GOMPOUND GONDENSING ENGINE 


Se U PTO 000 "HORSE. PO WER== = 











We have complete line of patterns and build Corliss Horizontal Stationary Engines, Corliss Vertical Engines, Condensing or Non- 
Condensing, Single or in Pairs. Corliss Compound Engines, Tandem or Cross Compound. Corliss Engines for any service, 40 to 
3000 horse power, in a single engine. 

SPECIAL NOTICE —With our Corliss Engine we contract for fitting up complete the entire Steam Plants, including Steam 
Boiler, Feed Water Heater, Feed Pumns, Piping, Shafting, and all the appurtenances and belongings peculiar to a first-class job. 







SEND FOR SPECIAL PAMPHLET AND LIST 
OP REFERENCES OF CORLISS ENGINES. 
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1000 HORSE POWER “EGLIPSE” PLAIN GORLISS ENGINE. 


ICE AND REFRIGERATION wae (MARCH, 1892. 


to 
= 
LS) 


THE WILSON-SNYDER MEG. Co. 


MANUFACTURERS OF AUGUST SNYDER’S PATENT 


106 and Reirigératingd Machine 


J» SPECIALLY DESIGNED TO MEET THE DEMANDS OF ICE MAKERS ao 
+: AND REFRIGERATION IN ALL ITS APPLICATIONS 





INTERIOR VIEW OF WORKS OF THE WILSON-SNYDER MFG. CO. 


POOP ORO OOO SOS OS OS POSS OOS OS OES OS OOS 


SOO OOOO OOOO OBO O BOS OS OSS OBO L OS OS OS OS ODO OS DIOS OS OS ISOS OPE, 





WO styles of these machines are built: One, single acting compressor, with duplex condensers and brine tanks; the other, 

duplex compressor, condensers and brine tanks. The special advantages of this machine over all others are as follows: 

In either the single or duplex machine, either one of the brine tanks or condensers getting out of order, or anything happen- 

ing to necessitate repair, the system of valves is so arranged as to allow using but one condenser or one brine tank, and the 

machine is eps running with the disabled part as though nothing had happened, while the disabled brine tank or condenser is 
being dismantled and repaired. Write for list of machines in operation, rebreatee prices, etc. 


LLL LLL SLL LEAL SLED AEE AE AE AE AEE ALE DEAE DEAD DAE AEA SADE ADELE DEAD ADE AEE A AEA APE SOOO OOS OE OOS OOOO BOS OS OS OF EOS OS OL OOO POS OSS SOS OSE 





YY. crmmoven.--. | UMPING MACHINERY 


Including AIR PUMPS, BRINE PUMPS, HOT AND GOLD WATER PUMPS, 
BOILER FEED PUMPS, TANK PUMPS, Etc. 








Ammonia Valves, Pipe Goils and Pipe Fittings 


—=PITTSBURGB, Pa. 


AND . 
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IGE MAKING 2 AnD 


™ HE RC UL ES, REFRIGERATING MAGHINE 


(REFRIGERANT: ANHYDROUS AMMONIA.) 


FOR BREWERIES, PACKING HOUSES, 
COLD STORAGE AND ICE MAKING. 





THE HERCULES ICE MACHINE. 


most 
and 


The Hercules Ice Machine is the most compact, 
economical, most easily handled, well constructed, 
thoroughly satisfactory machine in the market. 














HERCULES WORKS, AURORA, ILL. 


@ 


OUR GUARANTEE IS THE HIGHEST GIVEN BY ANY 
COMPANY, AND EVERY MACHINE SOLD HAS 
EXCEEDED THE GUARANTEE. 
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= THE HERCULES MODEL ICE PLANT. 





THE JACOB DOLD PACKING CO., 
PORK AND BEEF PACKERS, 
BuFFALO, N. Y., Feb. 8, 1892. 


DEAR Sirs: In reply to your inquiry in regard to the working of the 
five Ice Machines I purchased from you during the past few years, would 
say that they are all right and in good running order. I have had no 
trouble with them, and they do their work very satisfactorily. The last 
40-ton Ice Machine which I put in here at Buffalo (which is the same as 
three others I have) I use exclusively for ice making. We are making 
during the winter months from 55 to 58 tons of ice each twenty-four 
hours, and during the summer months we make about 50 tons each 
‘twenty -four hours with this machine, which is very satisfactory work 
for-us. Iam so well pleased with it that I would like to exchange some 
smaller ones of other makes for one more 80-ton machine of yours if I 
could find the room to place it in. Yours truly, 

JACOB DOLD, President. 





FORT WORTH PACKING CO., 
Fort WorrTH, TEX., Noy, 17, 1891. 
GENTLEMEN: As none of our officials were ‘thoroughly conversant 
with Ammonia Refrigerating Machines, they appointed representatives 
to examine machines of different patterns throughout the country, and 
finally, after a thorough examination, decided upon yours—one 100 tons 
and one £0tons. They have accomplished all they were putin for, and we 
are thoroughly satisfied with them in ev ery respect. We have two large 
chambers which are refrigerated by the same, and have also shipped 
thousands of tons of ice from our packery, and everything has given 
satisfaction. In regard to fuel and water, w hich are of great importance 
in this country, they do not use as much fuel, nor any more steam and 
water than I have seen other machines use. In fact, we consider them 
very economical in that respect. I have been some eighteen years in 
the packing business, and have used and tested all the leading machines, 
but the “‘ Hercules,” in my estimation, is far superior to them all. We 
are well satisfied with our plant. Respectfully yours, 
GEO. M. BARNUM, Gen. Mgr. Ft. Worth Packing Co. 


TNE NERCULES BLUE BOOK No. I, < ON ICE MAKING AND REFRIGERATION, IS JUST ISSUED 


AND WILL BE SENT FREE To INTENDING PURCHASERS. 


THE HERGULES IRON WORKS, 


Rare tia ce Room 502 Owings Building, Dearborn and Adams Sts., GHIGAGO. 


150 BROADWAY. 
(1) 


WORKS, 
AURORA, ILL, 
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Tur Smiru & VAILE Co. DAYTON, OHIO. 
one STEA2eae 





= DUPLEX 








FOR BVERY PURPOSE. 


WE MAKE A SPECIALTY OF FOR 
Sa tai Ice « Refrigerating 
COLD WATER PUMPS, 
BOILER FEED PUMPS. Machines. 











Get our Special Prices before buying elsewhere. 


~NEW YORK HOUSE, 112 LIBERTY ST- 


THE GORDON STEAM PUMP CO. Ge 


overs Steam Pumping Machinery 


FOR + ANY + SERVICE— 











Pumps —__. AMMONIA PUMPS. la 
BRINE PUMPS, aX Vm: 

ESPECIALLY ADAPTED FOR USE DEEP WELL PUMPS, aM 

IN CONNECTION WITH TANK PUMPS, Ht 

. . . ARTESIAN WELL PUMPS, | | 

Refrigerating Machinery = | 
ta 4 ro ‘oa 

MAIN OFFICE \ 

and WORKS ; 

HAMILTON, OHIO. a shia cm 
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BRANCH OFFICES 


NEW YORK~—136 Liberty St. 
PHILADELPHIA—705 Arch St. ae 
PITTSBURGH—410 Lewis Block. | ee 
CHICAGO—Pheenix Building. al = 
ST, LOUIS—703 Market St. 
CLEVELAND—146 Water St, 
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Correspondence Solicited. 























Damper . | Telicr iIStruneits.. 


Regulators For recording and paieveee temperature and pressure ata 


= disté ance. Particularly adapted to Cold Storage, to indicate 





ener ae Law in the office or engine 
=\\ 


: 
Our Steam Damper Regulator is the a Wy room the temperature 
only one in which the steam itself both © -N 
opens and shuts the damper. It will con- : 
trol the most powerful set of boilers. Each & 
machine is nickel plated, and with it is fur- : 
nished weight, bracket and arene 
feet of chain, ready for setting up. The 


Tchr Steen palate tee “STANDARD THERMOMETER GO. 
MASON REGULATOR 60. PEABODY, MASS. 


BOSTON, MASS, : New York Office, 18 Courtlandt St, Boston Office, 70 Pearl St, 


J in any or all the refrig- 
a erating rooms. 


FOR DESCRIPTION AND 
PRICES SEND TO 





APRIL, et PC Eee AWN Dae REE RIGGER ATION ~.c. 245 


Write vo vices on the 


owaren-tu8é FSESESD-WATER HEATER 


; a ees More Effective and Durable . . . . » «+ 2 « 








— Than a Cotl Heater at the Same Price. 





SOLE MANUFACTURERS: 


The Wainwright Manufacturing Co. of Mass. 


8 Oliver Street. Wa CHICAGO: 26 West Randolph Street. 
BOSTON. Rk Meee ee NEW YORK: 121 Liberty Street. 


DOWNIE’ S ar G6néral 166 Factory SUDDIIeS 


DIRECT, DOUBLE-ACTING D-DD 


q | Stéall 
1 Pump. 











, GLAND END AMMONIA 
| FITTINGS AND VALVES, 
ASBESTOS PACKED COCKS, 


GHAPMAN AMMONIA GATE VALVES, 


\\ 
hi | i | 





























Pe eo Automatic Ammonia Gauges 
— nf | FOR NON-FLOWING ARTESIAN Pressure & Vacuum Gauges 
4 14) WELLS FROM WHICH A LARGE : Nenkinstand Rainbow 
i y NG) AMOUNT OF WATER IS TO BE . Se eo 

it : ermeee : Selden’s Stuffing Box 
Tt : Packing, 





Elastic and Sectional Ring 
Packings, 


Mh | Guaranteed to lift from two 
to three times as much water © 
fromsame wellandsame steam | 

|| pressure as any other Pump it E 
|| now im the market. i 


PURE GUM RINGS—ALL SIZES, 





STEAM PUMP. 


STEAM FITTINGS, TOOLS, Etc. 


When writing for prices and 
| testimonials, give depth of well 
| and amount of water wanted. 


——a 














DOWNIE’S DIRECT SINGLE-ACTING 





SEND FOR 416 PAGE ILLUSTRATED CATALOGUE. 


RIPLEY & BRONSON, 


SOO North Second St., 


ete ST. LOUIS, MO. 


ELE 


Shiga Automatic Sta Fai 


NO SKILLED ENGINEER. 


KEROSENE, PETROLEUM 
OR NATURAL GAS FUEL. 


1, 2,4, 6 and 8 HORSE POWER. 





































































































Sole Patentees and 
Manufacturers, 





a ie : 





Sap 


Downte Bros, & Nevin, vimitea 


NEW BRIGHTON, PA. 


SSOP INO ae 


Gas and Gasoline Engines 


OVER TSS, COOIN US 












BEST AND CHEAPEST 
POWER FOR 


Reirigerating on 
Machines 


No Skilled Attendance. 

No Boiler, Heat or Danger. 
Started at once for short or 
long duty. 

Sizes, 1% to 100 horse-power. 
Can be used incountry or city. 


OTTO GAS ENGINE “WORKS, Toi Monroe St CHICAGO. 





The most reliable, economical 
=| and satisfactory power for small 
lV REFRIGERATING MACHINES, 

= CREAMERIES, 
=| PACKINGHOUSES, BOTTLERS, 
COLD STORAGE, Etc. 





f/ Send for Catalogue. ...- - 


SHIPMAN ENGINE CO., 235222" Boston, Mass. 
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Wm. BARAGWANATH & SON, 


48, 50 & 52 WEST DIVISION STREET, 
CHICAGO. 





ooeeee MANUFACTURERS OF.... 


EXHAUST FEED WATER HEATERS 
LIVE STEAM FEED WATER PURIFIERS 
bs POWER FUMES Bee ELC 


The ‘‘STEAM JACKET ”’ 


BOILS THE WATER. 


Stee, “HOPPES’ 


Live Steam Heed-=Water 


— PURIFIER 


Is especially adapted to ICE MAKING PLANTS, as 
pure water is essential to insure a good quality of ICE. 
The use of the HOPPES PURIFIER will insure you 
pure water, by removing all of the impurities therefrom, 





—“4-SEND FOR.CIRCULARS 






































































































































































































































































































































































































































































































































































































































































WO6eg at the same time keeping your boilers clean and free from 
SO SSAA] : 
HOPPES LIVE STEAM PURIFIER. scale without the use of boiler compounds or scale solvents. 


CATALOGUES, ESTIMATES, SPECIFICATIONS, ETC., CHEERFULLY FURNISHED. 


THE HOPPES MFG. CO, SPRINGFIELD, 0. 


a 


IF YOU WANT TO GET THE FULL BENEFIT 
OF YOUR EXHAUST STEAM, 
INVESTIGATE THE 


‘HOPPES’  # 


Exhaust Steam Freed-Water 


. HOPPES EXHAUST HEAJER 


SOS: 0 0000 C00 Ce SESE SUS SCREEEESUESEES SSSR ESESESSEESSROR SESS E EEE SEES SESE SESE SERRE SEES E ESSE EEE EEE E EEE EERE ERE E ER ER ESE ee SEE EEE EE EeneeenEseeaueaseesssseuen) 


CHAPMAN VALVE MANUFACTURING CO, 
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“J 


———_ MANUFACTURERS OF 


VALVES®&GATES 


e. ror WATER, STEAM, GAS, OIL, AMMONIA, 
=a AN 
fo 


ra ACID, ETC.; ALSO GATE FIRE HYDRANTS. y 






We give special attention to Valves for Ice and Refrigerating Machinery, 
We make the best Ammonia Valves in the market, 
i, , Send for particulars. 
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Brazcllé Governor g 


A Slide Valve ‘Equal to an Automatic, 


PERFECT REGULATION 
>] ECONOMY OF FUEL 
INCREASE OF POWER 


Printed Proposition and Guar 
of Better Service. 


Mid-Gontinent Manut’g Go. 


16 S. COMMERCIAL, ST. LOUIS, MO. 
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Bellefonte Ire E Workin teinten 0. 
With boiler pressure 90 Ibs. the old Goy- 
ernor gave 32 lbs. in the cylinder; with boil- 
er pressure 80 Ibs, the Brazelle Governor 
ave 55 lbs. in the cylinder, and the Mill 
rolled 10 tons of iron per day additional. 











Practical, not Theoretical . . Over 15,000in daily use. 


ON THE MARKET SINCE 1884. 


H Did You Ever Stop 


to think what 

it means 

to have the water 
carried uniformly 
at 

the proper level ? 


IT MEANS 
safety, 

saving of fuel, 
steady power, 
and 

more of it, 

no leaky tubes, 
no burned boilers, 
no stoppage 

for expensive repairs. 
ALL 

of 

which 

YOU CAN 
secure 

for 


merely 
nominal cost, 


BY USING 


The Reliance sdiéty Water Columns. 


THE RELIANCE GAUGE CO. 
101 EUCLID AVE., CLEVELAND, O. 


Rogers . Patent .Grate 


Please note date of patent, June 22, 1886. 
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INCLUDE THEM IN 
ALL BOILER 
SPECIFICATIONS, 












Send for Price List. 
For Sale Pia 









































TOP ane SIDE VIEW. 


LLL LL LLL 
| |) — 


‘iin AA 


A iy Tr eT 


Cheapest Grate Bar in use, and second to none in Dura- 





bility and Economy in the use of Fuel. BEWARE of 
INFRINGEMENTS and Inferior Imitations Struct- 
urally Weak . ; . : ‘ 3 : 


ARKGAND GRATE BAR CO. 


110 Liberty St., NEW YORK. 
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A NEW AND ORIGINAL INVENTION. 
Unsurpassed for Efficiency, Strength, Durability and Economy. 


5 Investigation will establish its superiority over every other known pipe- 
s joint, particularly for Ice and Refrigerating Plants using ammonia. 
For further information, testimonials, prices, etc., address 


@ ENOCH LAWSON, 


229 FULTON STREET, 
SAN FRANCISCO, CAL. 


EVERY ONE A CEM. EVERY ONE POPULAR. 
IT WILL PAY YOU TO INVESTIGATE THE 


LUNKENHEIMER.’. SPECIALTIES 


STRICTLY FIRST-CLASS AND WARRANTED. 
SEND FOR CATALOGUE AND DISCOUNTS. 
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Plain G Grease 
Cup, , Fig. 319. 


Ball Check. 
Fig. 209. 
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Junior, Joker, Oil Pump, 
= Fig. 299. Fig. 298. | Fig. 337. Fig. 300. 
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: Automatic 
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Pioneer, Royal, Crown, Globe Valve, 
" Fig. 305. ae 306. Fig. 308. | _Fig. .200. 
5 BY DEALERS, OR WRITE __ 
pe THE LUNKENHEIMER BRASS MFG. CO., Cincinnati, 0., U.S.A. 
i 
5 
s 
Crosby Steal (age & Valve Go, 
5 
: 
. SOLE PROPRIETORS AND MANUFACTURERS OF 
: —— Pop Safety Valves. 
. Water Relief Valves. 


SS GROSBY Steam Pressure Gages. 
110 * GEE Steam Engine Indicator, 
: ‘ Victory Steam Cylinder Lubricators, 
Single Bell Chime Whistles, 
Patent Gage Testing Apparatus. 
re Regu- 


BOSWORTH rests: see 


aE | pr 
7 S]] ff] Clark's Linen Fire Hose and Couplings 
/ | and many other Specialties. 
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BRANCHES: 
NEW YORK, CHICAGO, 
and LONDON, ENG. 


? Main Office # Works: BOSTON, MASS., U.S.A. 
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The LAIDLAW ° DUNN CO. 


= {McGOWAN PUMP CO. 
PURCHASERS OF (ECLIPSE PUMP. MFG) CO! 
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BREWERY Gua eee J 
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MANUFACTURERS OF 


 Genttifuga PUMDS * 


FOR CIRCULATING BRINE 
ICE MAKING AND : And all other Liquids. 


REFRIGERATING PLANTS! 123 & 125 SOUTH CLINTON STREET 
; SYRACUSE, N. Y. 
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These Pumps are made very heavy 
and guaranteed to work smoothly 


against 300 pounds pressure to the Ske CRANE COMPANY, CHICAGO. 
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VALLEY PUMP GO. | _-vesca: WROUGHT IRON PIPE 


Be alas | Mat | Gaia eee For Ice Making and Cold Storage. 


DEAN BROS. 


- Sbéalll Pump WOrkKS - 


INDIANAPOLIS, IND. 








BOILER FEEDERS, BRINE PUMPS, 
DEEP WELL PUMPS, SINGLE AND DUPLEX PUMPS. 


DUPLEX WATER SUPPLY PUMP. 
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INDIANAPOLIS ~ 
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PMOUNL AL AMMONIA PUMP, VERTICAL AMMONIA PUMP 
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THE DEANE Sy PUMP Co. 


—HOLYOKE, MA8Ss.dt2JY__1!!|——— 


AMMONIA PUMPS, 
BRINE PUMPS, 
P| | Me PS For Ice Manufacturing Machineru 
For full information and Illustrated 
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For all Purposes. 
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| @| CARPENTER 

: XK 60. LIMITED, 

STEAM PUMPS SPECIALTY | 2410-2490 Penn Ave, 


LAWRENCEBURG, IND. ITT SBURGH, PA. 


FOSTER'S farsx2"™ : “OSTER PUMP WORKS 
ok Alnmonia Pump Successors to WILLIAM FOSTER 
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MANUFACTURERS OF 


PATENT IMPROVED 


STEAM PUMPS 


excecsion ROTARY PUMPS, 
Beer and Mash, Boiler Feed, Tank, Air, Deep 
Well and Artesian Well Pumps. 


=a 2252235, BROOKLYN, N.Y. 


The advantages of aes } Paap are, iS ae 
tra long dc suble stuffing-box, which 
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\ ANOLE aig ase arranged that any leakage from firsts stuff. 
the suction again. It has extra hard steel Piston 1, which is made in two sections, So as to be easily replaced when 


oaia part of into rod is worn out, and without necessitating the removal of “the steam portion of rod. 
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HERF & FRERICHS CHEMICAL Co. 
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— MANUFACTURERS OF ——————— 





Liquid Anhydrous Ammonia |. 26° Ammonia. 
% : 

ABSOLUTELY DRY, PURE 5 ns SPECIALLY PURIFIED 

AND UNIFORM ALL THE = FOR ABSORPTION . 
Leak ROUND é 2 a HEN eee 





Allour Ammonia is made from Sulphate Ammoniaonly. Large capacity, best qualities and quick shipments. 
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AMMONIA COMPRESSION MACHINES. 
A METHOD PROPOSED FOR SOLVING THE PRACTICAL PROBLEMS 
OF REFRIGERATION BY MEANS OF A DIAGRAM AND SLIDE 
RULE—A STUDY OF COMPRESSION MACHINES. 


By GEORGE RICHMOND, M. E. 





[Continued from March issue, page 184.) 
Work.—On the diagram (page 182) are shown two 
The first 
of these represents the variation of work necessary to 
compress a cubic foot of atmospheric air from the differ- 
ent pressures marked in the base line to that of the con- 
denser, on the supposition that no heat is imparted to 
the air by the process of compression, or rather, that the 
heat is removed as fast as generated. 


curves marked maximum and minimum work. 


The second in 
the same way represents the variation of work necessary 
to compress the same air on the supposition that no heat 
is removed during compression. An ordinate drawn to 
either curve from a given pressure marked on the base 
line measures the work necessary to compress a cubic 
foot of air from that pressure to 140 pounds. Each unit 
on the scale represents .024-horse power for every cubic 
foot per minute passed through the compressor. To 
find the total work in any given compressor, multiply 
and by the 
height w to the work curve, and the result will be the 
work required in horse power. 
W=V X w X .024 (9) 
The equation to curve of minimum work is 


the volume per minute by this number, 








w= 144 p, log* (2) (zo) 
2 
since in our unit cylinder V, = 1. 
For the curve of maximum work the equation is: 
144 K pz / (b1\ K-1 
shai Kea ( G, ) I aaa) (zz) 


In both of these #,—condenser pressure, and p,= 
back pressure, and in (zr) K = 1.41. 

The curve of isothermal, or minimum, work has been 
arranged to have a value (70) at the same pressure that 
the refrigeration curve has this value. This enables us 
to compare the work with the refrigeration by simple 
inspection. We see at once that although the work 
curve falls, as does the refrigeration curve, when low 
temperatures are used, yet that representing work falls 
much less rapidly, and that the ratio between the work 
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done and refrigeration produced is a constantly increas- 
ing one. 

Thus a machine which has a refrigerating capacity 
represented by (zo) at 15° yields 80 per cent only of this 
amount at 5°, while the work ordinate at the same tem- 
perature is 9.38 divisions or 93.8 per cent, so that while 
the capacity is diminished 20 per cent, the work is dimin- 
ished only 6.2 per cent. It will be noticed that each 
work curve crosses the base line at the condenser press- 
ure, for it is evident that no refrigeration is performed, 
and therefore no work done, when the refrigerator and 
By continuing 
beyond this point the apparatus becomes a heat engine, 
for when the temperature of the refrigerator is greater 
than that of the condenser it is a source of energy, and 
with suitable valve motion would drive the compressor. 


condenser have the same temperature. 


Under these circumstances the refrigerator represents 
the boiler, and the compressor the engine. 
representing the actual work of compression for ammonia 
will lie between these two, and will vary in position for 
different systems of working, being nearer the lower 
curve the greater the amount of cooling done during 
compression. To avoid controversy it has been deemed 
advisable to drawtwo fixed boundary lines, representing 
well established facts. 

The work of compression may be fixed between nar- 
rower limits than those of the isothermal and adiabatic 
curves for air, neither of which represent actual facts as 


The curve 


applied to ammonia. It may be observed that ¢sothermal 
compression has no place in refrigeration; the utmost to 
be desired being that the ammonia should have at the 
end of compression the same temperature as the con- 
denser. The maximum economy would be obtained by 
removing the heat as generated up to this point, and 
compression would take place along the saturation curve. 
The curve for the adiabatic compression of dry am- 


monia is very closely represented by the relation 
Pie? == Constant. 


These two curves are then the real boundary lines be- 
tween which the curves of compression le, and the work 
along these latter differs only by a small fraction of the 
total work. 

The saturation curve may be constructed directly 
from the table (page 110, Vol. II, column 3) giving the 
pressures, and, column 5, the corresponding volumes. 
The most convenient way of using the table is to divide 


to 
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the volume (or stroke) decimally, say into 100 parts, 
then divide the volume corresponding to the back press- 
ure by one one-hundredth of itself, and also the other 
volumes by the same number. In this manner we get 
(supposing 42.93 the back pressure)— 





P V 
es pare 5280 
42.93 | 100 where 9go.3 =" 
47-95 | 90-3 45 
53: -J3 82.8 

ele, ete. 


For the adiabatic curve we have 
eee me os gg whence 
log. P, =log. P, + 1.3 log. V,— 1.3 log. log. V, 

Now log. P, + 1.3 log. V. is always known, since P, 
is the back pressure and V’, the volume (as measured by 
the stroke) and we proceed as follows, assuming for the 
purpose of illustration that P,=42.93 and V,=100; 
then 

log. 42.93 + 1.3 log. 100 = 4.23276. 
4.23276 


V | r3lor. V | oe. P 
95 2.57104 1.66172 | 45.9 





go 2.54051 1.69225 | 49.3 
85 | 2.50825 1.72451 | 53.0 
etc: etc: ele: 


The column under Jog. P is obtained by adding 4.23276 
to the corresponding number in the previous column. 
If a large number of curves are to be drawn, the work 
may be abridged; the arrangement shown, however, ap- 
plies to any table of properties of ammonia, or any 
modification of the value of the exponent 1.3; and by 
proper adjustment of this exponent a curve of the same 
family may be drawn, which will, for all practical pur- 
poses, coincide with any of the intermediate curves of 
compression. 

In addition to the actual work of compression an al- 
lowance must be made for friction, etc. This will con- 
sist of the frictional load of the apparatus (engine and 
compressor) running without doing the work of com- 
pression, together with a variable addition due to the 
conditions under which the work is done, and which 
must take account not only of the extra friction due to 
the load but also of the following facts: 


1. That there is a certain load for which the engine 
uses the steam with maximum efficiency, and any varia- 
tion of this will decrease the efficiency. 


2. That the same influences which decrease the re- 
frigerating effect will also affect—and generally decrease 
—the work of compression. 

3. That the efficiency of the engine,as well as that of 
the compressor, is affected by the speed, and generally 
in opposite directions. There is very little hope of 
tracing with complete accuracy the amount contributed 
by each of these various influences, but the general de- 
duction from these and the foregoing considerations is, 
that to secure the maximum efficiency under given con- 
ditions, the apparatus as a whole should be propor- 
tioned with reference to those conditions. 

Whatever allowance, therefore, is chosen, it must be 
strictly empirical, and subject to confirmation by refer- 
ence to actual practice. For the purpose of solving ap 
proximately some practical problems relating to the 
work of refrigeration, we will assume that the actual 
work required is represented by the curve of adiabatic 
work, with about 12 per cent addition, 


This will make, equation (9), 
W=VXWX .024X% I2 
or W = .0283 Vw (72) 
Example g.—What is the power required to drive a 
10X30" double-acting machine, running at forty revolu- 
tions and temperature of 15°? In this case V= 109, 
and w — 12.1, therefore 


W= .0283 X 109 X 12.1= 37 horse power. 


The practical capacity of this machine was found to be 
thirty-one tons, therefore the horse power per ton of 


refrigeration 1s aie nearly. In general, the horse 


power required per ton may be approximately obtained 


from the equation 
__ 0283 w 
= (02831 R 
. ww 
or,more simply, Pa (3) 
where ? = horse power per ton, zw = ordinate to maxi- 
mum curve, and & = ordinate to refrigeration curve. 


If X’ = refrigeration in tons per day per horse power, 
ope 
ee (74) 


Both of these can be read directly from the diagram. 
The rules expressed in words are: 

1. To find the horse power per ton of refrigeration 
at any temperature, divide the height to the maximum work 
curve by the height to the refrigeration curve. 

2. To find the amount of refrigeration per horse 
power, divide the height to the refrigeration by that to the 
maximum work curve. 

The following table gives the values of P and &’ for 
various temperatures of the Oe coil: 


| 50} 90 —sl_10 


1.35/1.47|1.61/1. 771.9, 


74) .68] .62) .56) .52 


209) 15° 
1.28 


78 


10° 





Temperature in expansion coil....... | 2 259 


| 
ae 1 

ie 

| 











Ww i 
H. P. per ton refrigeration(? ) aye ee | .88 





; x 
Tons refrigeration per H. Pa) ae pails a 03, 
| 
| | 











This table shows (as is also evident from the dia- 
gram) that the cost per ton of refrigeration increases 
notably as the back pressure is reduced, giving another ar- 
gument for using as high a back pressure as is practicable. 
It must be remembered that the horse power all along 
has been considered in relation to a back pressure of 
about 140 pounds, and the table is calculated on this 
assumption. The machine must be provided, of course, 
with engine capacity considerably in excess of this, since 
the pressure is liable to be very much greater. 

The dotted curve of maximum work represents the 
work done when the condensing pressure is 200 pounds 
instead of 140 pounds. For this pressure, therefore, the 
work ordinate w must be measured to this dotted line. 
To intermediate pressures a proportional part of the dif- 
ference may be added to the lesser ordinate. 

With regard to the very much discussed question, 
how many tons of refrigeration can be produced with a 
ton of coal, it is evident that this must be dependent 
upon the coal consumption per horse power of the 
engine, and the conditions of temperature under which 
the machine is run. If % be the consumption of coal 
per horse power in pounds per hour, and 7’ be the tons 
of refrigeration per ton of coal, then we have 


Soiiy aes 
T=4 ( =) (75) 


ee ait aie 
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From this has* been calculated the following table 
giving the tons refrigeration per ton of coal at various 
temperatures and pressures in expansion coil, and for 
various consumption of coal per horse power, on the 
supposition that the high pressure is 140 pounds: 


TONS REFRIGERATION PER TON OF COAL. 





























| ie 1 
Temperature in expausion coil. el 30n| 25% 20°) 15°) 10°, 5° | 0° 5? —10° 
Sipe. coal’per H. Pil. .c.ss8oc0c0.-s | 47 | 43 | 38 | 33 | 30 | 28| 26 | 23 | 21 
Sabs.. = a A Sa Sean ey ease 20), LS beh TINS. 14 
URS au" i y | 24 QI Ie13 i) 16 Wes a 2451913; | 22, 11 
Sibs. a Mee Ne eee es C eo AE IS IS WA LOS 8 


Cosr.—The cost for fuel per ton of refrigeration will, 
of course, vary with the price of coal. If this be taken 
at m dollars per ton then the cost per ton of refrigeration, 
which we will call A, will be 
mh (w 
ye NIK 
The curve marked cost per ton for fucl has been plotted 


k= = (76) 


LOOO {WwW 
tas f : 
3 (5) so that the product of any or 


dinate to that curve by mxXz/ gives the cost per ton (for 


from the values of 





fuel only) in units at the corresponding back pressure. 
The curve as drawn corresponds to a high pressure of 
139 pounds, while the dotted curve of the same name 
gives the cost when the high pressure is 200 pounds. 

We may collect our results for reference: 

V=volume of gas passed through the compressor 
" per minute. 

h=\lbs. of coal consumed per H. P. 

m=cost of coal in dollars per ton. 

R, w, K are the ordinates to the refrigeration work 
and cost. 

For comparative results: 

Practical capacity im tons per day....-. «; 2 A, 

eoteOl WORK. 522. ek tne 6 cae qw 

Bs ee ta tOrst Oiat Wel nes . crs ai oath Ly ag 

R 





fmometelriveration. per HP... ta. 





; : WN es 
H. P. per ton of refrigeration........ (FR 3 (z) 
For positive results: 
Practical capacity ..0 ues ...ts 3.0257 VR tons. 
MMiotimreduircdsas. .-ntscaac.sne 0263 Vw LT. P. 
Cost per ton in mills........... =mh&. 
Tons per Oe eee 15,7 
— wv 

Pieter tOn. 6... ee eee rH 

ae eee 
Tons refrigeration per ton of coal = hk (=) 


A few examples will illustrate the application of these 
results. 

Example ro.—An engine uses four pounds coal per H. 
P., and the price of coal is $5 per ton; what is the cost per 
ton of refrigeration at 10°? 

At 10° the height % of the cost ordinate is 16.1. 

Cost=4X5 X 16.1 mills = 32.2 cents. 

Example rr.—What would be the cost at 160 pounds 
back pressure, other conditions being the same? 

We add to & one-third of the distance from the full 
line to the dotted line; that is, K=76.1+ 7.26 =17.37. 

Cost =4X5X 17.37 mills= 34.7 cents. 

Example 12.——lf 3.5 lbs. of coal are burned per H. P., 
how many tons of refrigeration per ton of coal shall we 
obtain at —5°? 


; : 83 (PR 83 6.3 
Ke, Zz eee (fe eer (ee) to 
Tons refrigeration=— =) oe (==) LZ 





PANO. wher RIGERATION = 


253 


Example 17.—How many H. P. per ton of refrigera- 
tion are required at 20°, high pressure being 200 lbs. ? 
ww IS. 
Hf, P.= pata gee 
Example rg.—Ilf refrigeration cost twenty-five cents 
per ton when a machine is running at thirty-three pounds 
back pressure 140 high pressure, what will be the cost 
and at six pounds back pressure and 200 lbs. high 
pressure? 
The cost is proportional to the corresponding heights 
of KX, which are 13 and 29.5 respectively. 
He) Aes BR aay 8 Se 
H—=56.7 cents. 
(TO BE CONTINUED.) 
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Ill.—EFFECT OF THE SPECIFIC HEAT OF BRINE FOR VARYING 
TEMPERATURE REQUIREMENTS. 


By Epwarp C. Post, M. E. 


(Continued from March issue, page 170.) 


Having determined the effective ice-melting capacity 
of the compressor under varying temperature require- 
ments, we will now calculate the amount of heat re- 
quired by transmitting the ice-melting capacity of the 
compressor to some refrigerating vehicle. For this pur- 
pose we will employ saé/¢ évzne in a well insulated tank of 
1,000 cubic feet contents. (10 ft. X ro ft. X ro ft.) 

The brine for +40° will contain 5 fer cent of salt, 
which has a sfecific gravity of 7.037 and a specific heat of 
.g60.* 


One thousand cubic feet of brine will weigh: 


Cu. ft. tk. Wt. of1lcu. ft. of water. Spec. grav. of brine. 
7,000 X 62.4 x 1.037 = 64,708 lbs. 
Lbs. of brine. Spec. heat of brine. 
64,708 xX 960 O20 Ome ea 


We find that it requires 2,589 B. 7. U. to transmit 
the temperature of the ammonia to the 1,000 cubic feet 
(64,708 lbs.) of brine, which is equal to ¢ per cent. 

Deducting these 4 per cent from the effective ice- 
melting capacity of the compressor of 144.23 tons, leaves 
the gross tce-melting capacity of the drzne at 138.46 tons. 

For a temperature of +20° we will employ brine 
containing 75 per cent of salt, having a specific gravity of 
r.r15 and a specific heat of .855. 

1,000 X 62.4 X 1.115 = 69,576 lbs. 
69,576 X .855 = 59,487 B. T. VU. 

The heat required to transmit the temperature of the 
ammonia in the expansion pipes to the 1,000 cubic feet 
of brine is 70,089 B. 7. UV. 

This is 7g.5 per cent of the 69,576 pounds stored in 
the tank. Deducting these 14.5 per cent from the ef- 
fective ice-melting capacity of the compressor of 75.45 
tons, we have the gross ice-melting capacity of the érine 
at 64.5 tons. 

Lastly, for a temperature of —25° we will employ 
brine containing 35 per cent of salt, having a sfecific 
gravity of £.23 and a specific heat of .730.+ 

1000 X 62.4 X 1.23 = 76,752 lbs. 
WOWT52) Ka G— 5 01029 Dad we 


*For our investigation we will not make any allowance for space oc- 
cupied in this brine tank by ammonia expansion coils, and it is supposed 
that the tank will contain 1,000 cubic feet of brine, and be full. 

}Phe specific gravity of 1.23, as also the specific heat of .730, probably 
do not exist in the proportions assumed, but are near enough for the pur 
pose of our calculation, 


to 
on 
a 


The heat required for transmitting the cooling eff- 


ciency from the ammonia to the 1,000 cubic feet 
(76,752 pounds) of brine is equal to 20,723 3. TZ. U., 
which is 27 per cent. 

Deducting these 27 per cent from the efficiency of the 
compressor of 19.45 tons, leaves the gross tce-melting ca- 
pacity of the drine at rg.z tons. 


Substituting these values into our table we have: 


TABLE NO. 2. 





| \Theoretic ice-Effective ice- 
Condensing melting ca- melting ca- 
temperature. pacity of com-|pacity of com- 





Gross ice- 
melting capac- 


Expansion 
temperature 
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Likewise for a temperature of —25°,the heat passing 
through the insulation is: 
800 X 105 X 1.5 = 126,000 B. T. U. 


__ 126,000 __ tons 
192 x 2,000, 170 = 


.443 tons is 3.rg fer cent of the gross ice-melting 

capacity of 14.1 tons, leaving the net tce-melting capacity 

for a temperature of —25° at 73.65 tons per day. 
Substituting these new values into our table, we have: 


TABLE NO. 3. 














Expansion |Condensing | Theoretic Net 
temp’rature) tempera- 


=returning 


Gross 


Effective | 4 
ice - melting ice - melting 


ice - melting|ice - melting 
ture = dis- jcapacity ofjcapacity of 

















relth 4 capacity of capacity of 
Toe ears “pressor. | pressor. ity of brine. gas. charged gas compressor, ym ae oes [bia 
+40 | + 60 | 100 | 99.38 906.4 +40 | + 60 100 | 99-38 | 96.4 | 96.28 
+20 +80 | 53-39 51.96 44-42 +20 | + 80 53-39 51.96 | 44.42 44-24 
—25 | -+100 | 15.57 E340 | 9-78 —25 | +100 15.57 Te. ae 9-47 





IV.—ABSORPTION OF HEAT THROUGH INSULATION OF 


BRINE TANK. 


No matter how well a brine tank may be insulated 
there must be a certain amount of heat which will pass 
through and warm up the brine contained in the tank, if 
the temperature of this brine is lower than that of the 
surrounding atmosphere. For our calculation we will as- 
sume that the temperature surrounding the tank stands 
at +80°, and that the insulation of the tank is such as 
to allow the transmission of 1.5 B. T. U. per square 
foot per degree difference of temperature of the atmos- 
phere and that of the brine per day of twenty-four 
hours. 

The opposed surfaces of the brine tank (10'X10' X10") 
will be 600 square feet; and we will further assume that 
the pipe (suction) conveying the ammonia from the ex- 
pansion coils in the brine tank to the compressor, and 
the one conveying the refrigerating vehicle, brine, from 
the brine tank to the room to be subsequently cooled 
therewith, will each also contain roo square feet of radi- 
ating surface,making a total of 800 square fect exposed to 
a temperature of +80°. 

If we wish to maintain a temperature of +40° in the 
brine tank, the difference between the brine and that of 
the atmosphere will be go°. The amount of heat pass- 
ing through the insulation of the tank and that of the 
connecting pipes will be: 


Sq. ft. of Tk. 


‘ Heat units per 
and pipes. 


sq. ft. 
800 * gO es Is 


Dif. of temp. 

= 48,000 B. T, U. 

which must be cared for by the compressor. 

B. T. U. per day. 
48,000 


142 X 2,000 
S. H. of ice. Lbs. per ton. 


= .169 tons. 


-16g tons is .722 per cent of the gross ice-melting capac- 
ity of 138.46 tons of the brine, which, when deducted, 
leaves the net ice-melting capacity of the drine at 138.3 
tons per day. 

For maintaining a temperature of brine at +20° the 
amount of heat passing through the insulation will be: 


800 X 60 X 1.5 = 72,000 B. T. U. 


72,000 ! 
= 5 ie ? 

I42 X 200 a ee 
which is .392 per cent of the gross ice-melting capacity 
of 64.5 tons, leaving the wet ice-melting capacity of the 
brine at 63.24 tons per day. 








(TO BE CONTINUED.) 





One of the great advantages of the electric system of 
heating, says an electrical journal, les in the evenness 
with which the metal is heated, the interior of the 
metal being heated first and the rest of the mass uni- 
formly and gradually. Objects can therefore be forged 
by the electric process in one heat, which before required 
two or three heatings in furnaces. The metal forgings 
are also much more reliable than formerly. Again the 
quickness with which any piece of metal can be heated 
is in many cases particularly advantageous, as a few 
inches back from the part under treatment the metal is 
quite cool and can be comfortably handled. Probably 
one of the greatest advantages, however, lies in the fact 
that during the process of heating there are no gases 
developed, nor is there any foreign substance present to 
enter into the metal. So that the metal, whether it be 
iron, steel, brass or composition, is, after being heated 
electrically, entirely without scale, a condition that it is 
impossible to secure by any other method. 


A press telegram from Muncie, Ind., says: ‘*Wm. 
S. Furrow, a prominent citizen of Blackford county, was 
in the city recently and related a little incident at Mill 
Grove which may result in bringing into existence a new 
and very remunerative industry to the natural gas fields. 
A service line of natural gas had frozen and a joint of 
pipe was detached. The workman pounded on the pipe 
and a cylinder of ice about a foot in length dropped out. 
One of the men picked it up and applied a match, and 
the ice burned like atorch. The idea suggested is that 
natural gas may be frozen and transported. Capitalists 
are now making investigations with that end in view if 
the process should prove practicable. It is known that 
certain gases can be liquefied under strong pressure and 
this, no doubt,furnishes a solution of the phenomenon.” 





THE possible thickness of ice on Wisconsin lakes was 
recently the subject of discussion at Madison, when an 
old resident, in corroboration of the statement that ice 
had been seen on Madison’s lake three feet thick, said: 
‘‘Nearly twenty years ago when the late Joseph 
Schweinem was in the ice business here, he erected a 
crystal column in front of one of our saloons. There 
were three blocks, one upon the other; and they were 
as square almost as they could be. I took out my rule 
and measured the column. It was exactly nine feet nine 


inches high. This would make the blocks three feet 
three inches thick.” 
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THE FREEZING PROCESS OF MAKING 
EXCAVATIONS. 
SOME FURTHER DATA ON THE USE OF REFRIGERATING MACHINES IN 


CIVIL ENGINEERING—FREEZING ALTERNATE LAYERS OF DIF- 
FERING EARTHS—THE PLUGGING OF CIRCULATING PIPES. 


By AucusrtE J. Rossi, B. S., C. E. 


The very elaborate article of Mr. Moran which has 
appeared in your columns, describing the freezing pro- 
cess for sinking shafts in aquiferous sands at the Chapin 
mine, covers very completely the practice of the Poetsch 
method as carried out in this country. The data fur- 
nished, coming from an engineer personally in charge of 
the work, are of course of great value. As this method 
has attracted, and continues to attract, the attention of 
engineers in Europe and here, as an illustration of what 
artificial refrigeration can accomplish, we believe that 
some complementary data, obtained from absolutely 
reliable sources, and a few comments on the process 
itself will prove of interest to the profession. 

All applications made so far of the method have been 
successful; it has passed the experimental stage ; and it 
comes at a time when its need is more particularly felt. 
The tendency of our days is to make deeper and deeper 
foundations for bridges intended to cross important 
streams; to pass under the beds of rivers by means of 
tunnels; and, though the use of the pneumatic process 
(compressed air) has rendered and does render great serv- 
ices in such cases, this last is limited, so to speak, by the 
difficulties, even the dangers to life encountered, owing 
to the extreme pressures required in the caissons to keep 
the water out when very important depths are reached. 
We will see further how Mr. Poetsch has proposed, and 
has lately contracted for the building of piers in deep 
waters by his method. The different stages of the opera- 
tions, their details as carried on in this country, have been 
explained and illustrated by Mr. Moran, and we will not 
insist upon them, referring on the contrary to his article 
for a better understanding of what follows. 

No ice or refrigerating machine of a special type is 
required in carrying out the process. In Stockholm, 
where a short tunnel was constructed directly under the 
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foundations of high buildings by this method, an air ma- 
chine of the type Lightfoot was the cold producing 
apparatus chosen. In other works executed by Mr. 
Poetsch himself, an absorption ammonia machine of the 
Carré type was used; and in this country, at the Chapin 
mine, a compression ammonia machine, as stated by Mr. 
Moran. 

The question has been raised, How would the method 
work in grounds of different nature, such as one present- 
ing alternate layers of aquiferous sands, clay, etc. In 
all the applications made so far, here and elsewhere, a 
good solidification has been invariably obtained between 
the congelated mass and solid ground whenever the cold 
brine circulating pipes have penetrated the latter ground. 
At the Elmira mine on the main line from Dresden to 
Berlin, it has been ascertained from actual and careful 
experiments that the blocks, partly of sand, partly of 
lignites, were of such consistency that, broken with a 
hammer, there was no separation of the heterogeneous 
elements. It would seem that such ought to have been 
the case, whatever the different constituting materials of 
the soil might be, when we observe in winter, after a 
sharp cold,successive layers of grounds of different nature 
strongly solidified and congealed together, in conditions 
in which the moisture of the ground cannot in any way 
be compared to the water of aquiferous sands! 

At the Elmira mine great attention was given to the 
The 


pipes were placed about three 


closing of the circulating pipes at the bottom. 


feet from each other (one 
meter) on the circumference 
of the circle intended to be 
frozen. As described by Mr. 
Moran, they had a double 
circulation, being formed of 
the 
inside one of a diameter of 
about 134 inches (forty-four 


millimeters), the outside one 


two concentrical tubes, 






of a diameter of seven inches 
(175 millimeters); they were 
5-16 inch thick (eight milli- 


ZEEE. 


I 

= 
| 
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meters). The outside tubes 
had to be closed as hermetic- 
This is of 


great importance, any leak of 


ally as possible. 


the cold brine mushing the 
ground around the tube in- 
stead of freezing it. 

This plugging was first 
done by means of lead plugs 


bearing on a conical sleeye, 
CLOSING OF PIPES AT BOT- 


TOM AS FIRST TRIED. soldered to the inside surface 
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wn 
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of the exterior tube. On this plug was placed a layer 
of cement; then one of plaster; then again one of cement; 
and over all, aniron disc. The tubes were first lowered 
and plugged in place, but they showed many leaks. They 
were then plugged defore being lowered, a larger pipe, 
larger than the outside pipe of the circulating tubes, 
having been first driven in the ground, as was done later 
at the Chapin mine. 

After several trials Mr. Poetsch has adopted the fol- 
lowing manner of closing the tubes: He has replaced 
and does replace the conical sleeve of iron soldered to 
the tube by a cylinder of oiled pasteboard, 34 inch to 5% 
inch thick (ten to fifteen millimeters),and about ten inches 
long (250 millimeters), which is lowered to the end of 
the tube, into which is then forced the lead plug. This 
method allows of a better fitting of the lead plug in the 
pipe, and insures the tightness of the joint. The joints 
thus made in Europe appear to have been perfectly 
water tight. 

The circulating tubes were connected in some similar 
manner to that described by Mr. Moran, and provided 
with proper regulating valve. The circulating liquid- 
cooled by the action of the machine, which at the Elmira 
mine was a machine of the Carré type (ammonia absorp- 
tion machine), was a strong solution of chloride of cal- 
cium marking 28° at the Baumé areometer. We give 
below a table of the temperatures observed in the liquid 
at the inlet and outlet in the circulating pipes, as ob- 
served every five days, from the beginning of the work 
to the completion of the shaft: 





Temperature of the Temperature of the 

















DATES. liquid in pipes at the re- liquid in pipes as it leaves 
turn to the ice machine. the ice machine. 
°Cent. ©Fahr.| ©Cent. °Fahr. 
URC. 26 ree ert os —I0.5 13. — 9g. 15.8 
Qualiye ts ce. ree srec-Paore —12.5 9.5 ——10: 14.0 
uly are see pices —13.0 8.6 —Io. 14.0 
MUL y1O2)-stcte emesis were —12.0 10.4 —I0. 140 
Jnilivanis pectercsm niet. —13.0 8.6 —10. 14-0 
Nay 220s mranceecnt —1I4.0 6.8 ie Tne 
BULLY. 25 ee tara ats Sevceeters. —16.0 3.2 —I0. 14.0 
Uy sa Oe ste netiern pete tote —1I4.0 6.8 —TI. Le?) 
UIE ess acerca —TA.0 6.5012. 10.4 
ATE Pe DOr cerns siete oe —1I3.0 8.6 —I2. 10.4 
PRI oD e wekcise aid —I3.0 8.6 —I1-5 Ete 
Aug. 20, beginning 
of sinking of shaft — 14.0 6.8 —I12.5 9.5 
TE, 25 steno aie: : —I5.5 4.1 —I3.5 77. 
PINE 30 tests ius : —15.5 4.1 —13.0 8.6 
DED by actoaes os oth. —I4.0 6.8 —12.0 10.4 
Spits HOt sass ac oe —I15.0 5.0 —13.0 8.6 
NODULES. up ae aires —15.0 5.0 —13.0 8.6 
SEP, chee ae ene os —1I4.0 6.8 —12.5 9.5 
DEPG Z5eeor oss eee —14.0 6.8 —I12.0 10.4 
Sept. 20.ees as anes —1I4.0 6.8 —10.0 14.0 
GTS state cect cere art —15.0 5.0 —1I4.0 6.8 
OGE Ose. men eer —17.0 0.8 —14.5 5.9 
ONCE at eta ariatel, etre: ——17.0 0.8 —I5.0 5.0 
OCR GOn nce ence oe —16.0 B12 —13.5 7.7 
CICEIZ sates avai es —17.0 0.8 —1I5.0 5.0 
OCEROnde meaearia. + | —18.0 0.4 —1I17.0 1.4 





Mr. Poetsch at first approximation estimates the 
time of congealing by avery simple calculation. Know- 
ing the cubic contents of the mass he intends to congeal, 
and its weight, and the amount of pounds of ice at which 
the capacity of the machine is rated and guaranteed to 
produce, a simple division gives him the time required 
to freeze sufficiently the ground to begin the operation of 
sinking the shaft through the frozen mass. There are 
of course many causes of errors in this manner of calcu- 
lating, as many unknown factors intervene to vitiate 
such results; but as they are intended merely for a gross 
approximation, it may be said that the causes of error to 
some extent compensate themselves. On theone hand, 
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there is more ground really frozen than actually estima- 
ted to be necessary for the work to proceed; and, on 
the other hand, the quicksand or the ground in general 
is estimated in the calculation as so much water, of 
which the latent heat of congelation is known; while 
the ground consists really but of a part of water. We 
refer to the article of Mr. Moran as to proportions of 
water and sand observed in the aquiferous sands at the 
Chapin mine from actual experiments. 
(TO BE CONTINUED.) 
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SPECIFIC HEAT OF VARIOUS PRODUCTS.* 


A CALCULATION OF THE SPECIFIC HEAT OF FOOD PRODUCTS— 
SPECIFIC HEAT OF SALT SOLUTIONS AND OF PRO- 
VISIONS, WITH COMPARATIVE TABLES. 


By Pror. J. E. SIEBEL. 


In the application of cold storage and similar opera- 
tions, the question as to the specific heat of many arti- 
cles of food and drink frequently arises ; also the amount 
of heat to be abstracted from such articles, in order to 
chill or freeze them, is often an important item. Thus 
far this subject is not covered by any experimental re- 
searches on record; and in order to supply this defi- 
ciency in some measure, I have tried to arrive at at least 
approximate values for these quantities by calculating 
them from the chemical composition of the substances 
in question. 

The calculations here referred to are based on the 
assumption that the specific heat of substances which, 
like meat, eggs, vegetables, etc., are largely composed of 
water, is equal to the sum of the specific heat of this 
substance and that of the solid matter in combination 
therewith. This rule, with slight modification, applies 
to solutions of salt and other chemicals in water; and 
there is no reason why it should not answer in the case 
of the articles under consideration. 

In the case of a solution of common salt, the spe- 
cific heat varies with the concentration of the solution, 
as shown in the accompanying table : 








| 


Percentage of salt|Percentage of wa- 





Specific heat ob- Specific heat cal 
by weight. ter by weight. | served. | culated. 
oO 100 | 1.000 1.000 
I 99 0.992 | 0.992 
5 95 0.960 0.961 
10 go | 0.892 0.922 
15 85 0.855 0.883 
20 80 0.829 0.844 
25 75 0.783 | 0.805 





The figures in the last column I obtained by adding 
the specific heats of water and salt ; and by comparing 
them with the figures in the third column, showing the 
specific heat as found by actual observation, it will 
be seen that the latter figures are actually even smaller 
than the sum of the specific heats of the constituents 
of the solution. 

In the case of solutions of salt and other chemicals 
such a reduction or contraction in the specific heat may 
be explained on the basis of a chemical change taking 
place between the salt and the water, which is also evi- 
denced by the actual absorption of heat which we observe 
at the time the solution is made. 


* This article was laid over from March issue and the answer given by 
us to questions of G. T. B. in that issue was based in part on the above 
article, 


APRIL, 1892.) 





In the case of the provisions mentioned above, it is 
not likely that such a contraction takes place, since most 
of the solid matter exists in those articles side by side 
with the water without being in any kind of combination 
At any rate, it is safe to say that the 
specific heat of these articles will in no case be greater 
than the sum of the specific heats of the water and of the 
solid substances which they contain. On the other 
hand, it cannot be much smaller; for it cannot be 
smaller than that of the water contained in these sub- 
stances, and that of the solid matter being very small, 
does not much change the figure to which it is added. 

Following I give a table prepared by me, showing 


with the same. 


the composition of some of the most common dietary 
articles, from which their specific heat above and below 
freezing, as well as their latent heat of solidification, 
may be approximately derived, as it is done in the three 
last columns of table: 









































aa po of Ce 

aN on ov 

eco OS as 

; | a8 O08 ore 

Water. | Solids. | Analyst.| 979 Bos pie 

5B be OBO aR 

gan | 52 32 

ne as eyes 

Lean beef.| 72.00 | 28.00 | Pavy On7 7) 0.41 | 102 
Fat beef...| 51.00 | 49.00 G 0.60 0.34 72 
Veallia. 8s 63.00 | 37.00 i 0.70 0.39 } go 
Fat pork..| 39.00 | 61.00 ss 0.51 0.30 55 
Ee eSe acs 7O.00 | 30.00 “ 0.76 0.40 100 
POtatoOl.- =|) 74.00) 1 20,009) Payen 0.80 0.42 105 
Cabbage..| 91.00} 9.00 |Letheley, 0.93 0.48 | 129 
Carrots ...| 83.00] 17.00 ts 0.87 0.45 | 118 
Creamers. =|) 50.25 1 30-75 |) Muller 0.68 0.38 84 
Mail aries 87.50 | 12.50 “ 0.90 0.47 | 124 
@yster...-| 80.38 | 19-62 | Payen 0.84 Onfe || igeh 
Whitefish..| 78.00 | 22.00 | Pavy 0.82 0.43 III 
IDG Spaoas 62.07 | 37-93 | Payen 0.69 0. 38 88 
iobster.--|) 70262 |) 23.38 iy 0.81 0.42 108 
Pigeon....| 72.40 | 27.60 | Scamell 0.78 Oesie | loys 
Chickentanil073 700m Z0.30 < | 0.80 0.42 105 





The specific heats in the fifth column oi this table I 
calculated by the above mentioned rule, which reduced 
to an algebraic expression may be written 


at+o.26 
-— = 0.008 a + 0.20 





— 
00 


in which formulas signifies the specific heat of a substance 
containing ‘‘@”’ per cent of water and ‘‘4” per cent of 
solid matter; 0.2 is the value which has been uniformly 
assumed to represent the specific heat of the solid con- 
stituents of the different articles in question. These, 
as well as the rest of the figures, have been rounded off 
to two decimals. If the articles are cooled below freezing, 
which takes place below 32° F., the specific heat changes, 
owing to the fact that the specific heat of frozen water 
is only about half of that of liquid water. In conform- 
ity with this fact and considering that the specific heat 
of the solid matter is not apt to change under these cir- 
cumstances, we find the specific heat s’ of the same ar- 
ticles in a frozen condition after the following formula: 


0.5 a+ 0.26 
——~ = 0.003a + 0.20 
L00 


and in this way I have obtained the figures in the sixth 
column of the above table. 

The figures in the last column, showing the latent 
heat of freezing, have been obtained by multiplying the 
latent heat of freezing water, which is 142 B. T. U. by 
the percentage of water contained in the different ma- 
This course, it is thought, needs no 





o— 


terials considered. 
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further justification, since only the liquid or watery por- 
tion of these materials is concerned in the solidification 
or freezing of them, while the solid constituents remain 
in their original condition. After these rules and ex- 
amples it will be a simple matter for any one to calcu- 
late the specific heat, etc., for other similar articles by 
simply knowing the percentage of moisture which they 
contain. 

The specific heat of beer wort, which is also an item 
of some use in practical refrigeration, may be calculated 
after the same rule. Asthe solids therein, however, are 
chiefly of a saccharine nature, their specific heat should 
be figured in with about 0.3. In this way we find the 
specific heat of beer wort of different strengths expressed 
in percentage of solids or degrees Balling as follows: 


Strength of wort. Specific 

Deg. of Balling. heat. 
Ore tits cha eos as esha etnies caraaloGla a ayo otetebavepaue ene 944 
etree nes ete echepeters) sy spc nvarsies sets e oe aad eee ee ete 937 
T Oumvachsig rare steven slave is basalts on he Gholin eee OTe +930 
TD phone etage oiatoy suai Se vaeta, a Bedaranks tral sstiotecer oar awe aferspenerereatr ete 923 
LO ayeperate een stevsiale agatalatteaieietsis Wstavsiaraie rope, a eras .g16 
Teg Mirena ten tec tefeasy exten oi cyl tev esey aq chctn Nodal cray seats go9 
TP Reet eR eeNs oteteae oie au cae iat o a) oye) Se Waist >: Sheela “seals oye .go2 
LS ne Pea ARs emt MeaTCN stesso xohssieht scrsilere ioe Loxe, Ss .895 
TU Glee erste someteteh ae ee ee dee aus IO Guo ols ue alma sanane ets are .888 
TJagtet vena c teen eNere eters sfetatay setters ct ahaa he) sie scar: svaye soy nists 881 
TS Meee ee ete aren VoRS aici airefolarsha eek Goll rate je wn bl one ee te .874 
LC) Reece RESEND Cer NRe ay RS, Setar rele tees Tey anyeCe Tatas .867 
DOs tatailere <sovaderttetere: < aslo aie bisrenevethn cease, sfecehon e.cjer sistsave .861 


The specific heat of beer may also be found after the 
same rule from its chief component parts of extract, al- 
cohol and water, taking in consideration that the spe- 
cific heat of the extract portion is about 0.3, while that 
of the alcohol is about 0.65. Then ifa be the percentage 
of alcohol and é be the percentage of extract contained 
in a beer, its specific heat s would be very nearly 
100—0.7 b—0.35 a 

L00 

Taking as an instance a beer containing 4 per cent 
alcohol and 6 per cent of extract, its specific heat would 
be 0.944. 

Tue latest ‘‘ curious change in business ”’ affected by 


A clamp, 
invented 





‘cold storage,” is the ‘‘*muzzled oyster.” 
we are heartlessly informed, ‘‘has 
which holds the shell of his bivalveship together and, 
beyond thinking, he has no chance for amusement or 
death, being hermetically sealed. In this fashion he is 
shipped to India and all sorts of queer places.’’ Thus 
does the octopus of science reach forth its tentacles ; 
and not content with consigning the stolid and sedate 
mussel to the lonely fate of decorating a church festival 
stew, doth now deliver him, with ‘‘all his perfections in 
his shell,” over to the untender mercies of the emigrated 
He might nurse 


been 


‘royal beef eaters” of the antipodes. 
his revenge were he assured that the mouths he fills at 
antipodean banquets would be similarly muzzled after 
the feast, nor would he then have lived in vain. 





THE ice expert of Frank Leslie’s Weekly informs the 
readers of that paper that, ‘‘ Snow ice is the most desir- 
able, it having more durability than the clear ice, and 
consequently is most sought after for use in refrigera- 
tors,” etc. Thisis new, certainly. We wonder how many 
superintendents are now ‘‘ kicking themselves’ 
the back lot for wasting time and money removing the 


snow so as to get clear ice only! 


? 


around 





Mr. JouHN E. Starr having been ill, the continuation 
of his article on ‘‘Absorption Machines” is laid over 
until the May issue. 
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ABOUT PRICES. 
THE OUTLOOK AT THIS TIME—CONDITION OF THE ALBANY ICE ASSO- 
CIATION—THE INDIANAPOLIS CASE—THE APPROACHING 
WAR AT NASHVILLE, TENN.—THE FIGHT ON 
THE PACIFIC COAST—PRICES, ETC. 
On a 
WV (-A,\,S STATED in the March issue of IcE 
L. AND REFRIGERATION, the out- 






look in the retail ice trade is 
decidedly ‘‘ bearish’’; and from 
present indications in several 
localities, if they are thought 
i Wy to be indicative of the temper 
rw nit 


| 


| of the trade generally, it would 


i "| 
i \ 











seem that only exceptional self- 











control will prevent a bad de- 
moralization of the business 
during the coming retail sea- 
son. The cause at the bottom 
of the unrest is undoubtedly 
the abundance of ice in store; but while naturally some 
reduction in price might be expected to obtain later on, 
there seems no valid reason why the cutting and ‘‘ mut- 
terings of war” should begin as early as the first week 
in March, when the character and length of the retail 
season cannot be more than guessed at. The advice to 
“Go slow!” will avail but little where hostilities have 
already broken out; but it is fair to suggest at this time, 
that wars are costly ventures for both sides engaged, to 
be avoided always when possible, especially when, as at 
this present must be the case, the cauwsus belli cannot be 
other than an indefinable and indefinite substance at 
best. 


The recently organized Albany Ice Association at 
Albany, N. Y., already shows signs of dissolution. It 
has been vigorously attacked asa ‘trust ”’ by the local 
press, of course; but its chief enemies appear to be its 
own members. It was originally composed of all the 
retail dealers in the city, among whom the territory was 
divided, with a view to lessening the expenses of de- 
livery by doing away with the practice of having the 
wagons of all dealers traveling over the same territory. 
The arrangement promised to be an economical one, as 
it must of necessity have reduced the number of wagons 
and the expense of maintaining active rolling stock. On 
the roth ult., however, the announcement was made that 
R. B. Rock & Son and Shefferdecker Bros. had with- 
drawn from the Association, their disaffection threaten- 
ing it with total disruption. Mr. Rock says the cause 
of his dissatisfaction lies in the fact that some of the 
members have not lived up to their agreement to deliver 
ice from running streams or lakes only; #.¢., the best ice 
in store. The price to be asked of large consumers by 
the association, he said,was to be $2 per ton. The price 
to smaller consumers had not been fixed. Hesaid the ice 
furnished by most of the dealers was from the river and 
canal, and was muddy, while his, coming from Ballston 
lake,was clear,and cost him between $1 and $2 to house, 
while canal and river ice did not cost more than twenty 
cents. When questioned as to the probable price of ice 
to families thissummer, Mr. Rock said: <‘ That all de- 
pends on the quality of the ice. Some dealers will 
charge thirty to thirty-five cents, while those who have 
brought ice from the lakes, where the cost of housing is 


much larger, will charge forty cents per week.” Conclud- 
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ing the interview, the reporter sums up the situation by 
adding: ‘*And the probability is that when the com- 
bine is once well busted, and the members begin saw- 
ing at one another’s throats, the price will go down to 
twenty-five cents a week.’’ The Association has been 
re-organized by the members left after the above-named 


withdrawals. 


There was a ‘‘war cloud” in sight at Indianapolis, 
the contestants being the natural ice men on the one side, 
and the manufactured ice on the other. Last season 
the natural article being scarce and of rather inferior 
quality, the machine ice men succeeded in getting the 
lion’s share of the family and hotel table trade, which 
this year,it was published, the naturalice dealers, with an 
abundance of ice on hand, would endeavor to regain. 
Last year, to private consumers, both the machine and 
natural ice dealers charged forty cents per cwt., but this 
year, says a local paper, it was believed that prices 
would break until natural ice would be furnished at least 
as low as twenty-five cents per cwt. Such a row, of 
course, could only be destructive to both sides; but a 
cooler judgment prevailed, and having cast up the situ- 
ation and finding they had no ice to ‘‘ fool away,” the 
dealers have fixed a minimum price of thirty ee 
cwt., to private families. 


At Nashville, Tenn., the struggle is already on, hav- 
ing begun about March 1; and the ruling price, March 
8, to large and small consumers was twenty-five cents per 
cwt., delivered, or twenty cents per cwt. at the factory. 
Before the first of this year the price to small consumers 
was fifty cents per cwt., and to large consumers thirty- 
five to forty-five cents. 

The reduction in price is properly attributable, says 
the //era/d, to the organization of the Consumers’ Ice, 
Coal and Cold Storage Co., which is erecting its plant 
in East Nashville, B. F. Parker, formerly of the firm 
of Howe & Parker, being the leading spirit of the 
new company. The latter is composed chiefly of the 
larger consumers of ice, including among its stock- 
holders all the principal hotels except one, who will 
take their dividend in reduced cost of ice, the net price 
to these shareholders being twenty-five cents for the larg- 
est consumers, and thirty-five cents for those not so large. 
The new factory is not yet in operation, but for some 
time past it has been furnishing Louisville ice to its cus- 
tomers. About the first of the year, when the new com- 
pany was organized, and before it began to sell ice, the 
other factories cut the price on ice to thirty-five cents 
to general consumers, and twenty-five cents to large 
consumers ; and about the rst ult. all the factories in 
actual operation cut the price to twenty-five cents de- 
livered and twenty cents at the factory, to all consum- 
ers ; while the new company sold Louisville ice to gen- 
eral consumers at thirty cents per cwt. 


As the friends and admirers of the Hon. John L. 
Sullivan might remark, there is a ‘‘ most illigant set-to” 
in progress on the Pacific coast, which promises to make 
ice cheaper on the coast than it has ever been known 
there. For the past twenty-five years the harvest and 
sale of ice on the entire coast have been practically con- 
trolled by the Union Ice Co. Backed by the Southern 
and Central Pacific railroad corporations, the Union has 
been able to drive nearly all competitors to the wall by 
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exorbitant freight rates on ice or ice making machinery, 
or to ruin them by merciless cuts in prices, while those 
who survived these trials were quietly bought out and 
extinguished. Rates to wholesale consumers in ’Frisco 
had been $10, $15 and $20 a ton, which were common 
prices for years; and proportionately high prices were 
charged small private consumers. The first successful 
competitor of the Union in the city was the Consumers’ 
Ice Co., of which Mr. Sneath is at the head—a company 
organized by the light of a dark lantern, its stockholders 
fearing that if their intentions became known their ice 
supplies would be cut off by the Union before their Bly- 
myer machine could be put in operation! The Consum- 
ers’ company having proved a successful competitor, the 
Union consequently ‘‘ recognized ” the ice machines, and 
has since absorbed some minor companies using them. 
The competition of the Consumers’ company, however, 
seems to have acted as a tonic on the Coast, and about 
the first of February a new company was organized, 
called the National Ice Co., with headquarters at 327 
Market street, San Francisco. This company is com- 
posed of a number of disaffected stockholders of the 
Union, the Consumers’ Ice Co., the Merchants’ Refrig- 
erating Co., the Cold Storage Co., San Francisco; the 
Los Angeles Ice Co., the Nevada Ice Co., the Mountain 
Ice Co. (of Truckee, formerly a part of the Union), and 
the Floriston Ice Co., of Truckee. This combination 
leaves as the Union’s allies the Sierra Lakes and the 
People’s—both with houses on the Truckee river—and 
various other minor companies, and some machines scat- 
tered over the coast ; while the Tahoe Ice Co. of Truckee, 
belonging to neither, sells its ice to the Union. 

The new National has an abundance of capital, and 
has started out to get business at every important point 
of consumption on the coast. 
ply of natural ice the National has aside from the houses 
of the allied Truckee companies is not apparent, but it 
has the Consumers’ in San Francisco, and the ice factory 
in Los Angeles, and has built another at Riverside, 
which is now about ready to make ice. 

The cut in the rates began about March 1, when the 
National began business. The Union’s rate prior to 
March 1 was $7a ton at wholesale; a few days later the 
price became $6.50; then $5 a ton, with the Consumers’ 
(National), it is said, making contracts at even a less 

In short, the fight will be conducted toa ‘finish”’; 
so far as the trade generally is concerned, the 


Just what source of sup- 


rate. 
and 
struggle is interesting from the fact that if the National 
succeeds, the ice business on the Coast, for the first time 
in a quarter of a century, ought to become a free busi- 
ness, open to any one who desires to enter it. 


Mr. Dunn, in reporting prices at Burlington, Iowa, 
says: ‘It has never been customary here to grade 
prices for small deliveries, such as ten and twenty 
pounds, each dealer or driver making his own price. 

«‘T am not prepared to give you selling prices at 
any other points in Iowa, but I think they will not vary 
much from those given above. 

‘‘The supply of ice put up at any of the Mississippi 
river points the past winter was quite limited, owing to 
the shortness of the season for cutting, until a distance 
is reached some 200 miles north from this place; but 
enough was packed for home use, with very little for 
shipping purposes. One small lot of 2,000 tons was 





sold here a few days ago to St. Louis parties for $1.50, 
and another similar quantity is offered at the same price. 
The B., C. R. & N. railroad carried very little ice—200 
or 300 cars—-over its road the past winter, against sev- 
eral times that quantity the previous winter, owing 
doubtless to the great increase in the number of refrig- 
erating plants in the territory hitherto supplied with 
northern ice.” 


The letter of the St. Louis Automatic Refrigerating 
Mire Starr 
‘“«We sell the power of ammonia to take up 
heat, our unit being the pound of NH;. As yet we do 
not sell this by meter, but make a special contract to 


Co. (pipe line) is interesting. secretary, 


writes: 


refrigerate each box, or to cool each room, or to supply 
so many taps with ice water, etc., taking into considera- 
At this date we 
pay very little attention to the market price of ice, as 


tion special conditions in each case. 


within reasonable limits it is no longer a competitor 
wherever we have our mains. The consumer figures 
about the same as he would figure on hghting if the 
competition lay between kerosene oil and gas or elec- 


tricity.” 


The Kansas City Ice and Cold Storage Co. write that 
they are wholesalers of ice only, contracting for their 
entire production. As to retail prices and generally, 
they add: ‘Retail prices here during the coming sea- 
son will run from fifty cents to $1, according to the 
There will be little variation 
from the past season of 1891, which proved a most un- 
profitable one in this town for the ice dealers. There 
has been a good deal more ice cut here this year than last, 
but you are wrong in your March number in stating that 
all the ice houses are full. This is by no means the 
case, and a lot of the ice that has been put up here is 


amount of ice consumed. 


hardly worth storing, most of it being specked and thin, 
We 
should be glad at any time to give you any information 


averaging, we suppose, about eight or nine inches. 


we can, as we think your publication is a very valuable 
one, and deserving the support of every ice dealer and 
cold storage house in the country.”’ 





UNTABULATED PRICES REPORTED. 


——The Paducah (Ky.) Ice Co. say that prices for this year 
will not be fixed until May t. 

——A. S. Patten & Co., Binghamton, N. Y.: Wholesale, 
15c. to 20c. per cwt.; retail, 35c. to 50c. per cwt. 

Ryan & Richardson, ice manufacturers, Leavenworth, 
Kan., wholesale only; at $2.50 per ton at the factory. 

—Reading (Pa.) Ice Manufacturing Co.: Retail, $6 per ton 
or 30c. per cwt. Wholesale, $2.50 per ton at the plant. 

-—Howe Ice Co., Nashville, Tenn: One delivery—s lbs., 
5c.; 20 lbs., 1oc.; 35 -lbs., 15¢.; 50 lbs., 2oc., 160 lbs.,, 35c. 

——Arctic Ice Co., Indianapolis, manufactured ice: Private 
families, not less than 25 lbs. in one delivery, 35c. per cwt. 

——S. D. Lount & Son, Pheenix, Arizona: Under 50 lb., rc. 
per lb.; 50 to 1,000 lb., 3¢c. lb.; over 1,000 1b., %c. lb. at factory. 
Cochran-Oler Ice Co., Baltimore, report: ‘‘The ice 
dealers here have not taken any action regarding prices for the 
season of 1892.” 

——Hagerstown (Md.) Ice Co. prices: Private families, 
50c. per cwt.; confectioners, hotels, saloons, etc., 25c. per cwt.; 
car load lots, $3.50 per ton. 

— A. C. Jones, Valley Ice Co., reports rates at Hot Springs, 
Ark., as follows: 500-lb. tickets, $5; 2,000-lb. ticket, $15; whole- 
sale in car load lots, $6 per ton. 

—Tennessee Ice and Cold Storage Co., Jackson, Tenn.: 
Car load lots, $5 per ton; too lbs.,sacked, 50c.; retail—5 to 20-lb., 
1c. per lb.; 21 to 49-lb., 34c.; 50 to 100-lb., Ic. 

The Crescent City Ice Co., New Orleans, report: ‘‘ All 
manner of prices here at present; $4 to $5 by the ton; small 
trade supplied at about one-half cent per pound.”’ 
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——The Arctic Ice and Cold Storage Co., Buffalo: Family 
rates (see table), daily deliveries per week, 30 lb., 67c.; 4o lb., 
85c.; 50 lb., $1; double weights Saturday, extra ice at 30c. per 
cwt. 

——-The New Orleans Ice Manufacturing Co. quote market 
prices in that city as follows; Contracting in general, $4 per ton 
(one contract made as low as $3,go); retail delivery, 224c. to 25c. 
per cwt.; platform price, 20c. per cwt. 

——The Griesedieck Artificial Ice Co., St. Louis, say: ‘‘ Our 
prices for ice during the month of March are $3 per ton, with a 
probable advance for April. Have not yet decided what our 
summer rates will be. We do not retail.” 

——Artificial Ice and Cold Storage Co., Canton, Ohio (see 
table): For family trade coupon books are issued, containing 80 
50-lb. tickets, making 400 lb., and sold to the drivers at $2, who 
sell them to the trade at cost to them or stand the loss. 


——Dallas Ice Factory and Cold Storage Co., Dallas, Tex.: 
Wholesale—car lots f. o. b., $4 per ton; ton lots f. 0. b., $5 per 
ton; '%-ton lots, f. o. b., $6 per ton. Retail—1oo bbs., goc.; 75 
Ibe 356.2.50 lbz, 256-5825 1b., 15¢c-> 15 lb etoc. sro. lb sc. 
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——Prices at Pensacola adopted by the local dealers, in ad- 
dition to wholesale rates quoted in the table are: Private fam- 
ilies, restaurants, etc., 60c. per cwt.; deliveries of 50lbs., 35c.; of 
25 lbs., 20c; under 20 lbs. rc. perlb.; 205-lb. tickets, $1; 10 1o-lb. 
tickets, $1; car loads of 12 tons, $6 per ton f. o. b., cash or draft 
with b. 1. 


—Chicago prices, as the Washington Ice Co. and Jas. P. 
Smith & Co. report, have not been agreed upon for the season. 
Jas. P. Smith & Co. say: ‘‘The market price of ice, wholesale 
or retail, is in an unsettled state, supply and demand governing 
toa great extent. Wholesale car loads sell for $1.15 to $1.30 
per ton, according to quality of ice. Retail ice, $2 to $2.50 per 
ton, according to amount. Family trade 2oc. to 35c. per hun- 
dredweight. The prices are very low.” 


—The Grand Rapids, Mich., Ice Dealers’ Association,com- 
prising six firms, have agreed on rates for 1892 as follows, which 
are very moderate, certainly: Hotels, restaurants, etc., monthly 
consumption, 4,000 lbs. or over, 15c. per cwt.; 1,500 to 4,000 lbs., 
2oc. per cwt.; 700 to 1,500 lbs., 25c. per cwt.; family rates per 
week—2z0 lbs. daily, goc.; 25 lbs., 45c.; 30 lbs., 50c.; 20 lbs., three 


TABULATION OF CURRENT PRICES FOR ICE AT WHOLESALE, ALSO FAMILY AND RETAIL POUND RATES 
IN VARIOUS?) CLEIESTOR LEE UNTEE DES TATE S: 
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(1) Say that prices are at the bottom, with a new dealer in the field cutting to 10c. to 20c. per hundredweight to any kind of trade. Prices are ten 
cents lower than last year. No old ice carried over this winter. Lots of more than 20 pounds daily, 30c. per hundredweight putin refrigerator free; 


putting in refrigerator, 25c. per month. 


(2) Thirty pounds daily $3.75. Per hundredweight: 40 to 100 pounds daily, 35c.; 100 to 300 pounds, 30c. At ice house, small lots, 20c. per hundredweight. 


By car load, $1.50 to $1.75. Extra ice to be paid for on delivery. 


(3) Nominal rates as per 1890 and 1891. It is probable when rates are fixed for 1892, they will be slightly higher than the rates quoted. Pound rates: 


25 pounds and over, at 50c. per hundredweight. 
(4) Car load lots, $3 to $6 per ton. 


(5) Large private consumers, 50c. per hundredweight; natural ice, $1 to $1.50 per ton less thau manufactured ice. Both kinds handled, 


(6) By express, packed, 70c. per hundredweight. 


(7) To private families, 60c. per hundredweight; at factory, 50c. per hundredweight; packed for shipping, 75c. per hundredweight. 
(8) Retail at factory, 15c. per hundredweight. These prices are acut from last year, and are met by other dealers. Being very low they are not 


likely to remain unchanged, we are informed. 


(9) Last year’s prices temporarily, the rate being by week, one-fourth of price quoted in family rate columns. By wagon load, 15c. per cwt. 


(10) Not definitely agreed upon, but the probable ruling prices, put in box. 


(11) Pound rates as quoted are prices at the factory, not delivered. 


——At Nashville, Tenn., the Howe Ice Co. announce rates 
for deliveries of 100 lbs., 25¢-; 50 Ibs., 15¢.; 25 lbs., toc.; 10 lbs., 
5c. The unsettled condition of prices there, however, places 
these quotations in the column of ‘‘ nominal” rates, however. 


——B. Cooper & Co.,Troy,N. Y., (see table): Families at 20c. 
perewt. They say: ‘The situation demanded an increase in 
these prices this season, but the business jealousy, etc., that 
prevails among ice dealers in all sections has full sway here 
and prevented it.” 
_ ——Dayton (Ohio) Ice Manufacturing Co. (see table) add: 
Car load lots, $1.50 per ton at this time; but as the season 
advances and the demand is greater, it increases; but we do not 
expect it to go over $2 per ton, owing to the vast amount secured 
by the natural ice men. 

-—St. Augustine (Fla.) Ice Works quote prices: Retail, 6 
lbs. daily, $1.50 per month; 12 lb. $3; 25 to 100 lbs., 60c. per cwt.; 
100 lb. and over, 50c.; no accounts to be less than $1.50 per 
month. Wholesale—100 to 200 Ibs., 50c. per ewt.; 200 to 2,000 Ibs. 
sos 2,000 Ibs. and over, $7 per ton; special rates on large quan- 

ities. 


times per week, 25c.; 10c. per week extra for placing in box; 
pound rates—under 700 lbs. per ewt., 4oc.; 700 to 1,500 lbs., 25¢. 


—Wisconsin Lakes Ice Co., Milwaukee (see table): Family 
trade, 20 lbs. daily delivery, $20 per year; office use, 20 lb. daily, 
$18 per year; extra ice, 20 to 150 thee one delivery, 30c. per cwt.; 
150 to 1,000 lbs., 20c.; 1,000 to 5,000 Ibs., 1214¢.; 5,000 bs. and 
over, 10c.; at house or car, roc.; 40 lbs. daily, $3 per month, 
Coupon books sold for less quantities than salle deliveries of 20 
and 4o lbs., rates made at office. M. J. Haisler, president, writes: 
‘* These are last year’s prices, at which we propose to sell this 
year. We have considerable competition here in the trade, and 
I would be surprised if some of our competitors did not cut 
prices this season.” 


——The Wheeling Ice and Cold Storage Co. write: ‘* Our 
wholesale po to dealers is $3 per ton. Their rates to consu- 
mers has been arranged as Siow To hotels, butchers, drug 
stores, restaurants and saloons, trade such as take from 200 to 
500 lbs. and upward, 30c. to 35c. per cwt.; to family trade 50c. 
to 60c, per cwt. These prices we consider reasonable, consider- 
ing the very limited amount of natural ice harvested in this 
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locality. There was but a small crop of three to five-inch ice 
cut from ponds and small streams, fit only for cooling pur- 
poses, the quality being very poor.” 

—tThe Penobscot dealers have refused brokers’ offers of 
$r per ton for the stock housed, and are holding out for $1.25 to 
#1.75 per ton, which they expect to get. 

—We are indebted to the Arctic Ice Co., Allegheny, Pa., 
for prices in Pittsburgh and Allegheny, the rates of all com- 
panies being uniform. The lists are as follows: 

WHOLESALE PRICE LIST. 


Lbs. consumed Lbs. consumed 


per week. Per Cwt. per week. Per Cwt. 
TOO MMO: 1 OOOT sete ciesststecearelels B5¢5 OOOO! 2. B00 a -tmerieiee nis «Geren, 20Cs 
Pe QOO! tO A400) oon. nes mcs eeisis 30c. 21800) to) 4,000 0525 cc cc ccloctes ore 23c. 
BRO! TO ZOOM Ne crtatevive civ'see ctefarsts 28c. 4,000 A Mdh OVERS Sictcrs.c cto. 20c. 
RETAIL PRICE LIST. 
10 Ibs. 6 deliveries..S .48 per week 10 Ibs. 7 deliveries..$ .56 per week: 
TEAS RG Fe coo ee Siemans ly cape eet, a 
Die 6 oe ee 84, iy QO i ae a, ).98 5 
2a HG net ek 02, Se D5 cesT _ SLL. se 
S005) 6 ee on re SOT se eros: ve 
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40) 5 6 s Fo, so8 be AOE ae, ee LOL sf 
50 lbs. twice per week, .63 bie 100 lbs. twice per week, 1.00 OY 
501bs.3 times per wk. .93 eS 100 “ 3times per wk.,1.35 ct 
100 “ 4 3 ve oe 1.60 sc 


—tThe Michigan Lake Ice Co., Toledo, Ohio, after quot- 
ing (see table) the probable rates which will be agreed upon by 
the dealers of that city, says: ‘‘Ice at wholesale or f. o. b. 
here for shipment is worth $1.50 per ton, with the usual allow- 
ance of one ton per car for shrinkage and cores. A large 
quantity of Michigan lake ice is used in this market, which is 
valued at $1 per ton f. o. b. at point of shipment. These prices 
are based on contracts for stipulated quantity and regular ship- 
ments. Scattering and irregular orders are more expensive to 
handle, unless circumstances happen to be favorable for them 
when they are received, and the price is regulated accordingly. 
The old plan of serving customers with ice by the month has 
been abolished, and the weight method adopted. The one was 
substituted for the other three years ago, at which time we com- 
menced using a coupon ticket system, an invention of our own. 
This system has proven to be a very useful one, and the dealers 
are all using tickets at the present time.” 

——The Jacksonville, Fla., Refrigerator Ice Works, in 
addition to terms quoted in the table, continue this season their 
coupon book system for the family trade—a modification of the 
ticket system. We reprint their price list this season for the 
benefit of those who are not familiar with it: 
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——tThe Krueger Hygienic Ice Co. (manufacturers), Newark’ 
N. J., write: ‘‘ The prices for ice last season were as follows: 
Independent ice dealers, $2 per ton at the factory; to the general 
trade, when one block (300 lbs.) was purchased at one time it 
was $3 per ton; and when less than one block was sold at one 
time, the price was $4 per ton. The outlook for this summer is 
about as follows: The natural ice companies have conceded 
that the ‘artificial ice’ has come to stay, and they are anxious 
to compromise on a price for the coming season by charging the 
independent ice dealers $2.50 per ton; and at the ‘ Bridge’ the 
prices to remain about the same as last year—the street price 
to be not less than 25c. per cwt. to butchers, saloons, etc., and 
to families 50c. per cwt. There are about seventy ice wagons 
employed in delivering ice during the summer months, one-half 
of which are ‘independent ice dealers,’ who purchase ice from 
the larger companies, twenty-five of these dealers purchasing 
their supplies from the Krueger Hygienic Ice Co., who run no 
wagons. The New York City Ice Co., the oldest established ice 
company in New York, and the Knickerbocker Ice Co, have no 
‘independent’ ice dealers trading with them, whereas a few 
years ago about one-half of them did purchase of these com- 
panies. The Yautacaw Ice Co. and the United Ice Lines do not 
run any ice wagons, but sell to the general trade, but the Yautacaw 
company serves about the balance of the independent dealers 
not served by the Krueger Hygienic Ice Co. All of the natural ice 
companies, with the exception of the United Ice Lines, get their 
ice from the Hudson river, the latter company getting their ice 
from Greenwood lake, Lake Hapatcong and Macopin lake,” 
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NOTES ON PRICES. 


—tThe price of ice has been increased twenty-five cents 
per cwt. at Albany, N. Y. 


——Philadelphia dealers will have nothing to say of prices 
until the season 1s fairly open. 


The price of ice at Montreal will be the same retail as 
last year, but wholesale prices will be higher. 


—Toledo dealers announce that last year’s prices will 
probably rule this year; ice certainly will be no higher. 
_ David Sanderson, of Ottawa, Iil., will furnish Fox river 
ice to S. S. Harding, who will begin business at Streator, III. 


—tThe Grant Ice Co. has been incorporated at Grand 
Rapids, Mich.; capital, $10,000; incorporators, Jas. Grant, Chas. 
C. Follmer, Kate L. Rogers. 

Windsor, Ont., Canada, will have two more companies 
in the trade this season, and the present outlook is for a general 
reduction from last year’s rates. 


The Twin City Ice Co., of Moline, Ill., are making prep- 
arations to enter the field at both Moline and Rock Island, its 
near neighbor, the new company having obtained a foothold in 
the latter city by purchase. 


Speaking of the outlook for the ice demand this summer, 
a Maine gentleman who has been in the business for years, said 
that while two years ago he was willing to sell, this year he pro- 
poses to hold on for a while. He doesn’t anticipate any great 
flurry, but a steady demand. 


The butchers and saloon keepers are said to have 
organized a combination at Lexington, Ky., to import lake ice 
should the Consolidated Ice Co. charge over forty cents per 
cwt. It is hinted by the local paper that in case the 
threat is carried out, the ice company will retaliate by storing 
imported meat in the cold storage rooms and open retail shops 
throughout the city. 


The Colorado Ice and Storage Co. put their new ticket 
system into operation March 1, the change having been preceded 
by a banquet which was attended by the officers, some stock- 
holders and all of the employes of the company. This system 
was fully explained in the issue for March of IcE anp ReErFria- 
ERATION. At the banquet, in addition to a discussion of the new 
system it was announced that for the benefit of the employes,the 
company would on March 1 put into operation a system of 
insurance, which gives a man accidentally injured an indemnity 
of $5 a week, to run during his disablement up to a period of one 
year; in case of death he receives $100. There was also an- 
nounced a system of reward, which is made up of five classes of 
$100, $50, $40, $30 and $20, which prizes are to be given to the 
five delivery men gaining the highest percentage of merit in the 
services of the company and in accommodations to its patrons. 




















REFRIGERATION AT THE WORLD’S FAIR. 


The World’s Columbian Exposition Co. has awarded to the 
Hercules Iron Works, of Chicago, the contract for the entire 
cold storage on the fair grounds. The building to be used for 
cold storage will contain not less than 600,000 cubic feet of space. 
In addition to this the company will every day cool to a temper- 
ature of 38° F. 30,000 gallons of Waukesha water for use on the 
grounds, and will manufacture from fifty to sixty tons of ice for 
the daily use of restaurant keepers and others. The total plant 
will have a refrigerating capacity of 300 tons of ice each twenty- 
four hours, and will be one of the finest ever built, costing in the 
neighborhood of $150,000. 

This contract was awarded tothe Hercules company only after 
the most thorough investigation by a special committee, as to the 
ability of the company to furnish a first-class plant in every re- 
spect, and as to their financial ability to carry through the un- 
dertaking, The committee reported unanimously that there 
was no question whatever on either of these points. This is a 
large amount of money to pay out for an exhibit, but the Her- 
cules company undoubtedly know what they are doing,and they 
will be the gainers in the long run from the fine exhibit they will 
be able to make. 





THE attention of the reader is called to the letter of 
Mr. Baker, of the Pure lce and Cold¥Storage Co., 
Springfield, Ill., which will be found elsewhere under 
the heading of ‘‘ Trade Correspondence.’”’ Comments 
are invited from the trade on the problem suggested, 
which, as operators of ice and refrigerating machines 
will see at a glance, is a very important one. We trust 
our readers will respond freely to this invitation, in order 
that some practical results may obtain from Mr. Baker’s 
comunication. 
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[Reprinted from ** Nature.) 
LOW TEMPERATURES. 
PROF. PICTET’S LABORATORY AT BERLIN—LOW TEMPERATURES OF 
—200~ C. ARE PRODUCED—THEIR VALUE—CRYSTAL- 
LIZATION OF CHLOROFORM. 


By R. Du Bois-REYMOND. 


ESEARCH purely scientific, it has 
often been remarked, frequently 
bears fruit of practical value. A 
fresh illustration of this fact is 
afforded by the work of Prof. 
Pictet,the eminent man of science, 
of Geneva,who is turning to prac- 
tical account the apparatus by 
which, in 1877, he first reduced 
hydrogen and oxygen to the liquid 
state. At Berlin, where he now 
resides, he has established, on the 
scale of a small factory, what he terms a ‘‘ /aboratoire a 
basses temperatures.” The following account of the work 
carried on and the results obtained is taken from papers 
read by the professor before different scientific societies 
of Berlin. 

The refrigerating machinery, driven by several power- 
ful steam engines,is intended to withdraw heat from the 
objects under observation,and to keep them at any tem 
perature between —20° and —200° C. as long as may be 
required. Prof. Pictet’s experience has led him to the 
conclusion that among the refrigerating agents known, 
such as rarefaction of gases, dissolution of salts,evapora- 
tion of liquids, the latter is to be preferred. A long course 
of research has enabled him to choose the most conven- 
ient from among the great number of suitable liquids. In 
order to avoid the great pressure required in handling 
the highly evaporative substances of lowest boiling point 





which serve to produce extreme cold, it is necessary to 
divide the difference of temperature into several stages. 
Each stage is fitted with especial apparatus consisting 
of an air pump worked by steam, which drains off the 
vapors of the liquid from the refrigerator, and forces 
them into a condenser, whence, reduced to the liquid 
state, they are again offered for evaporation in the refrig- 
erator. Thus the liquid, without any loss beyond leak- 
age, passes through a continuous circuit, and the opera 
tions can be carried on for any length of time. The liquid 
made use of for the first stage is the mixture of sulphurous 
acid and a small percentage of carbonic acid called 
‘* liquide Pictet.’’ It 1s condensed at a pressure of about 
two atmospheres ina spiral tube merely cooled by run- 
ing water. Oxide of nitrogen (laughing gas) is the liquid 
chosen for the second stage. Its vapors are condensed 
in the same way at a pressure about five or six times as 
great in a tube maintained at about -—80° by the action 
of the first circuit. As medium for a third stage, in 
which, however, continuous circulation has not yet been 
attempted, atmospheric air is employed, which passes 
into the liquid state at a pressure of no more than about 
seventy-five atmospheres, provided the condenser is kept 
at —135° by the first two circuits. The evaporation 
of the liquefied air causes the thermometer to fall below 
— 200°. 

By this combination quite new conditions for investi- 
gating the properties of matter are realized. In various 
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branches of science new and surprising facts have already 
been brought to light. Many laws and observations will 
have to be re-examined and altered with regard to 
changes at an extremely low temperature. 

For instance, a remarkable difference was noted in 
the radiation of heat. Material considered a non-con- 
ductor of heat does not appear to affect much the 
passage of heat into a body cooled down to below —100°. 
Or, to state the fact, according to Prof. Pictet’s view: 
‘<The slow oscillations of matter, which constitute the 
lowest degrees of heat, pass more readily through the 
obstruction of a so-called non-conductor than those cor- 
responding to a higher temperature, just as the less 
intense undulations of the red light are better able to 
penetrate clouds of dust or vapor than those of the blue.”’ 
If the natural rise of temperature in the refrigerator, start- 
ing from —135°, is noted in a tracing, and afterward the 
same refrigerator carefully packed in a covering of cot- 
ton wool of more than half a yard in thickness, and 
cooled down afresh, and the rise of temperature again 
marked, on comparing the tracings hardly any difference 
will be found in the two curves up to —100°, and only a 
very slight deviation even up to-—50°. Onthis ground itis 
clear that the utmost limit of cold that can possibly be at- 
tained is not much lower than that reached in the famous 
experiment of liquefaction of hydrogen. The quantity of 
warmth which hourly floods a cylinder 1,250 mm. high 
by 210 mm. wide (the size of the refrigerator), at —80° 
is no less than 600 calories, and no packing will keep it 
out. At a lower temperature, the radiation being even 
greater, the power of the machinery intended to draw off 
still more heat would have to be enormous. And as 
—273° is absolute zero, the utmost Prof. Pictet judges 
to be attainable is about —255°. 

As an example of the surprising methods which the 
refrigerating machine permits the investigator to employ, 
it may be mentioned that, in order to measure the elas- 
ticity of mercury, Prof. Paalzow had the metal cast into 
the shape of a tuning fork, and frozen hard enough for 
the purpose in view. On this occasion it appeared that 
quicksilver can be shown in a crystallized state, the crys- 
tals being of a beautiful fern-like appearance. 

Glycerine was likewise made to crystallize ; and cog- 
nac, after having been frozen, was found to possess that 
peculiar mellowness commonly attained by long keeping. 

But the most important application of the refrigerat- 
ing machinery has been the purification of chloroform, 
undertaken by Prof. Pictet at the instance of Prof. Lieb- 
reich, of the Pharmacological Institute, Berlin. Chlo- 
roform has hitherto been considered a most unstable and 
easily defiled substance. The action of sunlight, the 
slight impurities retained from different processes of 
manufacture, perhaps the mere settling down during 
protracted storage, have invariably resulted in a more or 
less marked decomposition. By the simple process of 
crystallization this unstableness is got rid of, and a prac- 
tically unchangeable liquid is produced. The crystals 
begin to form at —68°, first covering the bottom of the 
vessel, and gradually filling it up to within one-fifth of 
the whole volume. This residue being drained off, the 
frozen part is allowed to melt under cover, so as to ex- 
clude the atmospheric moisture. Chloroform thus re- 
fined has, by way of testing its durability, remained 
exposed on the roof in a light brown bottle from Novem 
ber till June; without the slightest sign of decomposition. 
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«THE ICE MACHINE OF THE FUTURE.” 
THE WAIL OF THE INVENTOR—THE STUMBLING BLOCK HE SEES 
IN THE WAY OF THE JUST—LAZARUS AND 
HIS WRESTLE WITH DIVES. 





By THOMAS ROSE. 


From the general tenor of Mr. Stuart St. Clair’s article 
upon the above subject in your December number, it is 
easy to see that his sympathies are entirely with the 
manufacturing and financial element; nevertheless, his 
righteous kick at the fakirs and geniuses is not a whit too 
vigorous. And he is mightily right where he says that 
all legitimate advancement is the result of ‘thought, 
and lots of it.” 

Geniuses are all very well in their way, no doubt, 
but the ranks of scientific investigation and improve- 
ment in the arts and manufactures are no place for them. 
This sort is not born of genius; it does not come by 
fasting and prayer even; and faith without works is dead. 
The genius who starts out to lift himself over a fence by 
his suspenders will never get there, because his work 
has been misapplied, and such work only results in loss 
of energy. Probably the 
enough for flights of genius, but when applied to the 


‘rule of thumb” is near 


exact sciences it is the poorest sort of a rule ; for these 
must be manipulated in accordance with physical laws; 
no other rule will apply. And what does this involve? 
Manifestly that, genius or no genius,he must be familiar 
with those laws at the start if he hopes to be in the race. 
Why, a knowledge of these same physical laws is the 
intelligent inventor’s stock in trade and kit of tools com- 
bined— and what a kit! Yet he must possess them; else 
had he better turn to rail splitting or hoeing corn than 
attempt inventions of any magnitude, for assuredly the 
winner will be among those who know nature’s laws 
the best, stick to them the closest, and achieve at the 
lowest cost. No genius here, simply work born of 
knowledge; in other words, ‘‘ thought, and lots of it.” 

Now permit me to do a little ‘‘ kicking ” upon this 
subject, from the inventor’s standpoint; because they 
also suffer,and in a much greater degree, from the fakirs 
and so-called geniuses. At the very worst, Dives only 
loses a little cash, which he can very well afford to do 
occasionally, seeing that he will in all probability more 
than recoup himself out of the next poor mortal who 
comes along with an invention to trade off. But the 
case is altogether different with the inventor. He may 
stand to lose a well merited harvest after half a life time 
of privation, provocation and the worst kind of knocks, 
because it goes without saying, that every genuine in- 
ventor is of the true Lazarus type. It must be so, or he 
would never be such an ass (and here an apology is due 
to the quadruped) as to bother with inventions at all, 
knowing that the chances of emolument are so exceed- 
ingly remote. And suppose he ‘slips up” in the end, 
as he sometimes does, what has he to fall back upon? 
Not ‘‘the crumbs that fall from the rich man’s table,” 
because Dives wants the crumbs for the successful man, 
not for one who fails; and he parts with them grudg- 
ingly even then. No, let the inventor get worsted in 
the struggle, and there won’t be so much as a dog 
left to lick his sores. A single word will suffice for 
his epitaph: ‘‘Ichabod,” and two or three more will 


ICE ... AND .:. REFRIGERATION .«. 263 


complete his Zz Memoriam: ‘‘ Served the pesky old crank 
right.” 

Bad as the fakirs and geniuses unquestionably are, 
they are among the most insignificant of the legion of 
enemies that confront the inventor on his dubious way. 
We shall only refer to two or three of them, however, 
just by way of illustration. 
able one; because a change of method often means re- 


Vested interests is a formid- 


modeling an entire plant, involving an outlay, perhaps, 
amounting to hundreds of thousands of dollars. So, in 
many cases, the parties interested combine to crush out 


Onset 
there is a chance of his succeeding elsewhere, they will 


the inventor instead of adopting his methods. 


chip in fro rata and buy up his patents at the lowest 
possible figure, when his cherished pet, that he had so 
fondly hoped to see flourishing around the world, will 
be immured in the shades of some safe deposit vault. 
Admit that he does get money enough to keep the wolf 
from the door for the few years of life that yet remain to 
him, this does not suffice; he prizes the fruit of his mind 
more than most men do the “fruit of their loins.” And 
why not? The commodity is by far the rarer of the two; 
and there is small satisfaction in having it consigned to 
the sepulcher as soon as it is born. 

But the one stupendous stumbling block in the path 
of the inventor is the modern expert. He is the ‘‘great 
gulf fixed”? between Dives and Lazarus, metaphorically 
speaking. It is upon this rock the inventor splits. To 
sheol with the expert, for ’tis there he belongs! 

Mr. St. Clair has portrayed the fakir very graphically; 
now if he will only give us a pen and ink sketch of the 
heaven-born expert from his point of view, we shall be 
forever grateful. There are many things we want to 
know about this phenomenon, anomaly, paradox, or 
whatever he is; especially inform us how it happens 
that he knows more in five minutes about things that he 
has never seen, heard of, or even dreamed about, than 
the inventor does after having studied the subject closely 
and laboriously, for twenty years or more? Whence 
And what is his 
Is his mission to hunt down the 
troublesome inventor? How in thunder does he know 
whether a thing will succeed or fail, when he is totally 
ignorant of the very A BC of the science upon which its 
action depends? 

Now, if we turn from this specimen and study the 
more refined species, we encounter the same base intent, 
only cloaked under a more polished garb. Suppose 
him to have climbed two or three steps up the ladder of 
fame and tacked on arider, as it were, to his original title. 
Then our trembling inventor will be solemnly introduced 
to his High Mightiness ‘‘ Dr. So and So, our consulting 
Now heaven help him, for no earthly power 
He will never get out half adozen 
words of explanation ere this embodiment of all wisdom 


comes his truly marvelous intuition? 
mission on earth? 


chemist.” 
can avail him aught. 


will be bubbling over with kilos, calories, boiling points, 
gaseous tensions, adiabatic curves, Morin’s laws, thermo- 
dynamic formule and what not, to such an alarming ex- 
tent that the whole firmament will be obscured by the 
froth. If the poor devil of an inventor has never met this 
genus before, peradventure he will delude himself with the 
idea that his chance will come when the frothing sub- 
sides. Alas, vain hope ! 
or three words in edgewise than the redoubtable C. C. 
has caught his second wind, and off he goes again, in the 


No sooner does he get in two 
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most vigorous manner, to show where everything must 
of necessity be wrong that the great corporation which 
his profound erudition adorns is not doing already. 
They know it all; and, thanks to his presence and per- 
spicuity, are getting all out of the thing that there is in 
it—yea, to the very last percentage of a degree of the 
theoretical possibilities; and so on and so on ad nau- 
seam, ad infinitum. About this time our inventor friend 
gets as mad as Hamlet, and exclaims, ‘‘ There are more 
things in heaven and earth, Horatio, than are dreamt 
of in our philosophy”; and with another forcible quo- 
tation from the Athanasian creed he closes the interview, 
vowing that if Dives can only be reached through the 
modern expert, then Dives may go ‘‘ where the wood_ 
bine twineth,” and take his filthy lucre along with him ! 

Well, I declare, after all, I have said nothing about 
the ‘Ice Machine of the Future.”’ But I have voided 
much acidity, and feel relieved! Ina future paper, an 
you wish it, Mr. Editor, I will stick more closely to 
the text, and give your numerous readers my views 
about these ‘‘machines of the future,” judging from 
an intimate acquaintance with those of the past and 
present. 


HOW ICE IS FORMED. 

A person who has never closely observed the opera- 
tion of nature’s great ice factory will be surprised to 
find how interesting it is. You need not go outside ofa 
comfortably heated room to do this. Just place a pan 
of water on the window sill, when the temperature is 
below the freezing point, and you will soon see something 
that cannot fail to interest you. If you happen to have 
a magnifying glass, a single lens, so much the better, 
for the magnifying power will reveal much of the delli- 
cate work of ice making that is invisible to the naked 
eye. 

Anyway, as you closely watch the surface of the 
water you will soon see tiny little lances, very beautiful 
when seen under the microscope, shooting hither and 
thither on the surface of the water. If it is cold enough 
to make ice in the sunlight the crystal lances will glow 
with all the colors of the rainbow, and, as they dart 
about, the rapid changes of color will remind you of 
the wonders of the kaleidoscope. As the water contin- 
ues to chill, the little lances come together, and then 
smaller and still more delicate crystals will be seen 
forming between the lances and welding them together. 
This process goes on until the surface is covered with a 
beautiful film of ice, hardly strong enough to bear the 
weight of a mosquito. But the process goes on under 
this superficial layer, and a smooth and solid surface is 
the result. 

Water is affected by changes of temperature differ- 
ently from all other liquids, It seems to be a natural 
law for all liquids to expand in proportion to their in- 
crease in temperature, but there is a strange exception 
to the rule in the case of water. For example, take a 
quantity of water when exactly at the freezing point, 
32° above zero, and place it overa fire. As the tem- 
perature rises the volume will contract, contrary to the 
rule, until the water is about 7° warmer than it was at 
the beginning of the experiment. At that point, how- 
ever, there is a sudden change. Contraction ceases, ex- 
pansion begins, and the volume increases until the 
water is converted into steam. 
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SELF-PURIFICATION OF RIVERS. 

‘«« Ar THE annual congress of German naturalists and 
medical men just held at Halle, an interesting paper was 
read in the hygienic section, by Prof. Von Pettenkofer, 
on the self-purification of rivers,” says a foreign ex- 
change. ‘‘ His researches and experiments were made 
on the waters of the river Iser, at Munich, but they can 
be applied to the water of all town rivers. Munich has 
280,000 inhabitants, and 20,440 kilogrammes of refuse 
are carried into the river every day. But, again, each day 
3,456,000 cubic centimeters of fresh water flow down the 
stream, so that the proportion of refuse or dirt to the 
water is only six to 1,000,000, or six milligrammes to the 
liter, a pollution which, if artificially produced in a glass 
of water, is unrecognizable to the naked eye. Careful 
examination has shown that even this pollution disap- 
pears seven kilometers below the city. This self-purifi- 
cation of rivers had hitherto been attributed to sedi- 
mentary deposits, but Pettenkofer is convinced that it is 
the effect of oxygen, partly freely dissolved in or ab- 
sorbed by the water and partly produced by water 
plants. He considers that the great quantity of low 
vegetable organisms in water plays a great part in the 
purifying process.” These results are considerably dif- 
ferent from those obtained by American analysts, who 
find that our rivers purify themselves very slowly. But 
after all, the alarm of impure ice from so-called polluted 
streams is largely magnified, if the ice be taken at long 
distances from the source of the pollution; the germs 
of typhoid, diphtheria anda very few others being the 
most dangerous. To totally avoid these it is, perhaps, 
necessary to avoid streams entirely which may be in any- 
wise affected by sewage. 





WHY SNOW IS WHITE. 

The pure white luster of snow is due to the fact that 
all the elementary colors of light are blended together in 
the radiance that is thrown off from the surface of the 
crystals. It is quite possible to examine the individual 
snow crystals in such a way as to detect these several 
colors before they are mingled together to constitute the 
compound impression of whiteness upon the eye. The 
snow is then clothed with all the varied hues of the rain- 
bow. The soft whiteness of the snow is also in some 
degree referable to the large quantity of air which is en- 
tangled amid the frozen particles. 

Snow is composed of a great number of minute 
crystals. More than 1,000 distinct forms of snow 
crystals have been enumerated by various observers. 
One hundred and fifty-one were noticed during eight 
days in February and March, 1855, by Mr. Glashier, 
which were carefully drawn, engraved and printed in a 
paper attached to the report of the British Meteorolog- 
ical Society for that year. 

These minute crystals and prisms reflect all the com- 
pound rays of which white light consists. Sheets of 
snow on the ground are known to reflect beautiful pink 
and blue tints under certain angles of sunshine, and to 
fling back so much light as to be painful to the eyes by 
day, and to guide the traveler, in the absence of moon- 
shine, by night. 


Tue Colorado Midland Railway Co. has decided to 
establish a tri-weekly refrigerator car service between 
Denver and Florrissant, Colo., for the Cupple creek trade, 
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BACTERIOLOGICAL EXAMINATION OF AIR. 


By J. E. SreBe. 





Sm OME time ago l showed that 
bacterial germs were especial- 







ly prone to be deposited with 
moisture separating from air 
supersaturated with humid- 


OT 


i ity; I also demonstrated that 


air could be perfectly freed 
from bacterial germs by sat- 
urating the same with moist- 
ure at as high a temperature 
the 
non-destruction of the germs, 


as is compatible with 


: and subsequently carrying the 
air through a revolving device by which most of the 
moisture is caused to subside, taking with it all the 
germs contained in the air so treated. At the same 
time I described an apparatus in which this principle 
was utilized as a means for a more reliable bacteriologi- 
cal analysis of air than was afforded by the means hith- 
erto employed for this purpose. 

The device herewith illustrated is calculated to serve 
the same purpose, but differs from the one described 
heretofore, in that it is simpler in construction, permits 
larger quantites of air to be examined, and yields liquids 





more concentrated in germs. 

The air to be examined is taken into the Mitcherlich 
tube @ by means of the tube 2, through which it is drawn 
by means of an aspirator, or similar device, connected 
with the tube 1 at the top end 
of the Liebig condenser 6. 
The Mitcherlich tube a 
placed in a water bath / kept 
at a constant temperature (not 
exceeding 120° F.) by means 
of the lamp z# and the ther- 
When the appa- 
ratus is to be used, some pure 


iS 


mometer 7. 


sterilized water is put into the 
Mitcherlich tube, and the Lie- 
big condenser is kept cold by 
means of ice water and iced 
The tube 2 opens into 
the locality, the air of which 
is to be examined, 








brine. 


andera 






known volume (measured by 
the aspirator or by a gas 
meter acting like a fan) of the 
same is thus caused to pass 
through the water contained 
in a at a temperature of 115° 
F., or thereabouts; it is here 
saturated with 
this elevated temperature, but 
while subsequently passing 
through the Liebig condenser, 
most of the moisture is pre- 
cipitated on the walls of the 
condenser, carrying down all Ju¢ fe 
the germs or iginal ly conta ined UNNNIANAUATATAU AERA 
jn the air. The water condensed in the Liebig cooler 
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flows back into the Mitcherlich tube, provided the pipes 
are sufficiently wide to prevent clogging, otherwise the 
aspiration must be interrupted from time to time, to al- 
low the condensed water to flow back, and to avoid too 
much resistance on the aspirator. In this way the same 
amount of water is used over and over again, and, ow- 
ing to the intimate contact, large quantities of air can 
be treated in a comparatively short time. After a suffi- 
cient amount of air has passed the apparatus, the cooler 
is rinsed with some pure sterilized water, and finally the 
water collected in a,or an aliquot portion of the same, is 
used for further examination, for plate cultures or other- 
wise. Steam generated in a glass flask can be readily 
blown through the apparatus by a pipe attached at 2, 
and in this manner the apparatus can be effectually 
sterilized. 

The Liebig cooler in this apparatus may also be re- 
placed by a back flow cooler, on the principle of those 
used in fat extractors, thus preventing the condensed 
moisture from unduly clogging the passage, without 
necessitating an interruption in the working of the as- 
pirator. 





A FROZEN WELL. 

Even scientists are not free from perplexities, and 
nature is constantly revealing something to cause them 
study and doubt. Perhaps one of the most marked ex- 
amples of this is found in the phenomena presented by 
a well at Yakutsk, Siberia. As long ago as 1828 a Rus- 
sian merchant began to sink this noted well, and after 
working on it for three years, gave it up asa bad job, 
having at that time sunk it to adepth of thirty feet with- 
out getting through the frozen ground. He communi- 
cated these facts to the Russian Academy of Science, 
which sent men to take charge of the digging operations 
at the wonderfulwell. These scientific gentlemen toiled 
away at their work for several years, but abandoned it 
when a depth of 882 feet had been reached, with the 
earth still frozen ashardasarock. In 1843 the academy 
had the temperature of the soil at the sides of the well 
taken at various depths. From the data thus obtained 
they came to the startling conclusion that the ground 
was frozen to a depth exceeding 6,000 feet. Although it is 
known to meteorologists that the lowest known temper- 
ature is in that region of Siberia, it is conceded that not 
even that rigorous climate could force frost to such a 
great depth below the surface. After figuring on the 
subject for over a quarter of a century, geologists have 
at last come to the conclusion that the great frozen val- 
ley of the Lena river was deposited, frozen just as it is 
found to-day, during the great grinding-up era of the 
Eight hundred and eighty-two feet of 
frozen soil might well stagger the scientific investigator, 


glacial epoch. 


for it violates all the preconceived ideas of the condition 
and temperature of the interior of the earth. The con- 
clusion reached is probably the correct one, although the 
length of time it required to reach it leads to the impres- 


sion that there may be some uncertainty about it yet. 


The Want and For Sale Department of the advertis- 
ing columns of Ick AND REFRIGERATION should be care- 
fully read; for it usually contains information of men or 
machinery that can be obtained in no other way and no- 
where else. It is one of the most valuable departments in 
the paper to the reader actually engaged in business, and 
invaluable to those who have minor wants to make known, 
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TRADE CORRESPONDENCE. 

(The publishers of Ice AND REFRIGERATION do not hold themselves 
responsible for the opinions expressed by correspondents on any topic; but 
these columns are at all times open for the discussion of subjects of inter- 
est to the trade. Our readers are cordially invited to contribute to this de- 
partment by giving their views on questions propounded, or by Suggesting 
original topics for trade discussion, or notes on the condition of trade in 
their section of the country. Anonymous letters will receive no atten- 


tion whatever.—ED.] 


HERE IS A PROBLEM. 


To the Editor: We send you by mail to-day, two bolts; one 
of which was taken from our rectifier last month, and had been 
in use less than three years. The other is the size of the bolt 
when placed in position. We could not give youan idea of the 
bolts without sending them to you; and we think it would be in- 
teresting to your readers if you could publish a cut, showing the 
bolt ‘‘ before and after taking.” 





PHOTOGRAPH OF 


THE TWO BOLTS. FULL SIZE. 

Ours is an absorption machine, and we send this inquiry to 
find if possible what the experience is of those running different 
machines or compressors, and finding out what the wear and 
tear of the machines and piping is, and the relative waste of 
material in the two different makes of machines. We are also 
anxious to know what is the average length of time that the or- 
dinary coils for condensing ammonia can be depended on. We 
have had several leaks occur so far this season, and the pipes 
seem to be eaten out. And judging from the action of the aqua 
ammonia on these bolts, of which there are nearly two hundred 
in the rectifier, the pipes must be nearly eaten away. 

The makers of the machines insist that the ammonia is poor, 
or contains some foreign substance, while the manufacturers 
of the ammonia insist that it is made from the pure sulphate. 

As the durability of the ice machine is going to enter large- 
ly into the question of manufactured v. natural ice, and as all 
mechanics are thoroughly posted as to the lasting qualities of 
the steam engine, the life of the ammonia system is what we are 
anxious to find out. This is a question of the utmost importance 
to all concerned, and we shall look forward to the answer to this 
inquiry, with a great deal of interest. W. B. Baker. 

SPRINGFIELD, ILL., March 23. 


A SUGGESTION. 


/0 the Editor; Please ask through your valuable columns 
why ice machine builders do not put a gauge in the engine room, 
say coupled with the ammonia gauges,showing what back press- 
ure is in the condenser (steam) or exhaust pipe. Some have 
relief valves, but this reduces the amount of distilling water 
when condensing ceases. For instance, at several plants I have 
visited the condensers are invariably placed on top of the build- 
ings. Now, the night crew, or engineer, have not the oppor- 
tunity to watch (or go upto see—many do not if they could) the 
water over the steam condensers, The consequence is high back 
pressure. This means more fuel. Some plants use from gang 
wells, others from water works in connection with wells. In the 
event of a reduction of pressure, or a rise of temperature, it is 
readily noticed on the gauge, thus at once notifying the en- 
gineer on watch, Iam satisfied it will pay in the long run. I 
mention this for the benefit of my fellow ice men; have tried it 
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and see its benefits, because on going into my plant I see ina 
moment what pressure is on the condenser. 
]. J. CREIGHTON. 
Corsicana, TEX., March 17. 


ANOTHER SUGGESTION. 


Yo the Editor: For some time I have been anxious to place 
before ice manufacturers a suggestion in regard to such points 
as have a limited supply of water, and other points where the 
water contains minerals. ; 

In some sections of this state saw mills are using dry kilns, 
using exhaust steam, driven by the means of a blower or fan, 
driving air through a series of coils similar to the steam con- 
densers used in ice factories, providing they have no more 
back pressure than by condensing with water. There are a 
good many ice factories that have sufficient supply of water for 
their ammonia condensers and boilers, but not for their steam 
condensers, having to waste so much, owing to its high tempera- 
ture. Again, as I have observed on visiting some factories, the» 
mineral ingredients in the water formed a scale on the steam 
condenser, compelling the owners of same to duplicate them, 
chipping the scales off of one while using the other, also caus- 
ing a loss of fuel by back pressure during the formation of said 
scales. 

Again, the present advancement in ice machines by economy 
in fuel, often necessitates live steam to be used (commonly 
known asa bleeder) to supply sufficient distilled water. Now, 
the extra power or steam used to drive this fan could be utilized 
in making this water and avoid a great deal of trouble and ex- 
pense by parties having hard water, and such places where the 
supply is limited. 

I would like to hear from manufacturers of fans and blowers 
on this subject through your valuable paper: The cost per horse 
power to condense steam by air, which I am satisfied will pay 
them, and be a boon to many troubled as above stated. 

Corsicana, TEx., March 1. J« je 





MINOR LEGAL NOTES. 


——Matthias Stutz,of Pewaukee, Wis.,has begun suit against 
Armour & Co. for $25,000 damages for injuries sustained while 
on the scaffolding of the defendant. 


——The Spring Lake Ice Co., Toledo, Ohio, has begun suit 
against five insurance companies to recover $7,000 insurance on 
ice houses burned at Spring Lake, Mich. 


—wWnm. Owens sues the Standard Ice Co., of Indianapolis, 
Ind., for $10,000 damages. While driving a fractious team, while 
in the employ of the company, he had two ribs broken by one of 
the animals. 


C.D.Root,ice dealer at Kalamazoo, Mich.,has begun suit 
against Thomas and Richard, J.B. Westnedge and John Cousins, 
who own land adjoining the paper mill pond,to prevent them from 
cutting ice from the pond until a question of ownership is set- 
tled. The paper mill company claims that it owns the right of 
the flow of water through the pond, and with that understand- 
ing gave Mr. Root a contract allowing him the exclusive right 
of cutting ice on the pond. The defendants began cutting ice 
opposite their land, hence the suit. 


—Two suits against the Milwaukee & Northern Railroad 
Co. were recently heard in the circuit court,at Milwaukee, which 
were brought to recover damages sustained by the Jefferson Ice 
Co. and the Kurz & Huttenlocher Co. by the burning of the ice 
houses on Lake Winnebago, near Menasha, on May 17, 18go. 
At the request of the ice companies, or their lessor of lands 
for them, the defendant railroad built a side track to their ice 
houses to facilitate shipping. A lot of sawdust and hay, used 
in packing ice, was on the ground, as the defendant claims, be- 
tween the tracks and the ice house. It was ignited by a spark 
from the locomotive or the dropping out of live coals from the 
ash pan, as the plaintiffs claim. The defense of the railroad 
company is that the plaintiffs were negligent in allowing the 
combustible material to lie around the track, and that the lo- 
comotive ash pan was so perfectly constructed that no coals 
could fall out. Two verdicts were returned by the jury. They 
found that the ice houses were set on fire by a spark, cinder or 
coal escaping from the engine of the defendant railroad com- 
pany. The question, ‘‘ Was the defendant, in the manner in 
which its road bed was constructed, guilty of negligence which 
caused the destruction of the plaintiff's property?”’ was an- 
swered in the negative. The last question of the special ver- 
dict was as to amount of damages, the jury finding, in the case 
of the Kurz & Huttenlocher Ice Co. damages of $12,335.71; and 
in the case of the Jefferson Ice Co., $7,779.65. The finding of 
the jury, however, that the plaintiff ice companies were guilty 
of contributory negligence, of course, throws the matter back as 
a mere question of law, in which if the plaintiffs contributed to 
their own damage by their neglect they are not entitled to re- 
cover. The cases are of great interest to people carrying in- 
surance on their property, and they will probably go to the su- 
preme court. 





——The E. St. Louis Packing Co. has resumed operations 
after a stoppage, during which $100,000 were spent in improve- 
ments, including the introduction of refrigerating machines. 
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ASSOCIATIONS AGAIN. 


While the Birmingham, Ala., press treated the South- 
ern Ice Exchange,at the late annual meeting held in that 
city in February last, as reported in the last issue of Ick 
AND REFRIGERATION, very kindly indeed, nevertheless it 
is worthy of remark that every press telegram in relation 
to the meeting sent out from the city spoke of the Ex- 
change as a “trust.” This unjust reference must be 
attributable rather to a sort of ‘‘ trust-phobia,’”’ which in 
these days makes its appearance in reportorial circles 
whenever two or three business men of similar interests 
are gathered together for business purposes, rather than 
to anything which appears in the proceedings of the Ex- 
change itself, which are barren of the faintest indication 
of trust organization or purposes as the word ‘ trust ” 
is now understood when apphed to mercantile or manu- 
facturing organizations. 


The Southern Ice Exchange, so far from being a 


- “trust,” 1s simply an organization of gentlemen repre- 


senting certain ice factories in the South, for the pur- 
pose of meeting together annually to discuss the prob- 
lems which arise in the mean time in their business. It 
can hardly be dignified even by the title of a ‘* mutual 
protective association,” much less as anaggressive com- 
bination to be styled a trust. It is to be hoped, however, 
that the effort to secure an increased membership will be 
so far successful as to give the Exchange much more 
than it now has the character of at least a defensive 
organization. As such it might become an organization 
of some material advantage to the members and the 
trade generally throughout the south. 

The present season will, we apprehend, before its 
close emphasize the necessity of a more potent organiza- 
tion than the Exchange has thus far been, unless it should 
in the end prove more successful in a pecuniary point 
of view than it now promises to be. The evils of the 
threatened warfare might be reduced in effect if the 
ice makers of the South generally could come together 
through the mediumship of the Exchange and each 
individual come to a complete understanding of the 
situation. This is the purpose, and the only active pur- 
pose, of the Exchange. It is a laudable one; and if the 
Exchange could receive the hearty codperation and sup- 
port of all the ice manufacturers of the South as individ- 
uals it could accomplish a great deal which would 
redound to the personal benefit of each individual manu- 
facturer. Its present necessity to the trade is the Ex- 
change’s best recommendation to the attention of the 
individual members of that trade, 


. 
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ANSWERS TO CORRESPONDENTS. 


ISOTHERMIC AND DEABATIC CURVES—COST OF MAKING ICE— EFFECT 
OF CLEARANCE—REFRIGERATING CAPACITY—WATER FOR 
CONDENSER—FREEZING ICE. 


This department of Ice AND REFRIGERATION will be conducted for 
the benefit of the trade generally, as well as individuals, and all competent 
inquiries will be given timely and proper attention, precedence in all cases 
being given to such questions as are of general rather than of individual in- 
terest. Correspondents, especially when asking questions of a technical 
character, cannot be too explicit in giving details. Instating temperatures. 
the kind of scale should be indicated; and in giving pressures it is well to 
state if pressure above that of the atmospheric pressure or above vacuum 


is meant. Write on one side of the sheet only.—Ep. 


To the Editor: ‘Kindly inform me through the columns of 
your valuable paper how to construct the ‘‘ Isothermic ” and 
‘* Adiabatic ’ curves of an ammonia compressor, with condens 
ng temperatures of 60°, 80° and roo° F., without using elaborate 
mathematical terms, such as are employed by ‘‘ Wood” and 
other writers. ese 

ANSWER.—The equations which govern the relation 
betwen pressure and volume of ammonia gas and which 
determine the course of the isothermal and adiabatic 
curves of this gas, their deviations from the like curves ap- 
pertaining to perfect or nearly perfect gases, are dictated 
The specific heat 
of this gas if saturated is negative, so that in expanding 


by the peculiar qualities of ammonia. 


adiabatically a portion of it will condense, and in com- 
pressing the gas adiabatically it will superheat for the 
same reason; moreover it does not follow Boyle’s law. 
For these reasons the formulz referred to in your question 
cannot be so simple as those of a perfect gas, still they 
are as simple as they well can be under the circum- 
stances, and any attempt to simplify them could hardly 
result in anything but a circumscription or a more 
clumsy demonstration which would obscure the subject 
rather than enlighten the reader. Curves representing 
the actual working of a compressor under different cir- 
cumstances may, of course, be readily obtained by the 
use of an indicator. 

cost OF 


MAKING ICE. 


What is the cost of making ice per ton? 
Ca Elsi: 
ANSWER.—This question, small as it is, covers a vast 


To the Editor: 


deal of ground, the cost of ice per ton depending largely 
on local circumstances which differ widely in each indi- 
vidual case. Taking equally well appointed plants of 
the same size, a difference in cost would be brought 
about by any difference in the price of fuel, the expense 
of obtaining the water for the condenser, the tempera- 
ture of this water and other circumstances. Under 
otherwise good working conditions we should think the 
actual cost per ton at the factory might run from $1.00 
to $2.50 per ton. But these figures may be largely in- 
creased if the demand is irregular, if some of the prod- 
uct has to be stored, or if the machines cannot be kept 
working regularly and at their full capacity by unfore- 
seen repairs becoming necessary through accident, neg- 
lect or otherwise, loss of ammonia and in various other 
ways. 
EFFECT OF CLEARANCE. 

To the Editor: Should be pleased if in your next issue you 
would give a plain explanation showing the bad effect of clear- 
ance In an ammonia compressor working under different condi- 
tions without the use of complicated diagrams and differential 


calculus, as is done in a treatise on this subject in the March 
issue of your valuable paper. Pa Y. 


Answer.—In the article you refer to no differential 
calculus is used,and you have been scared unnecessarily, 
probably on account of the subscripts « and y which are 


used in some corners of the diagrams in connection 
with the letter ¢@ However, maybe the subject will 
become plainer to you in the following diction: Suppose 
n to be the actual clearance or space left between piston 
and cylinder after the former is fully brought home, in 
cubic feet; then that space is filled with ammonia of the 
same pressure as that in the condenser. On its way 
back, the piston has to travel a certain way, before it 
can take in ammonia from the refrigerator coils in order 
to give the ammonia # a chance to expand from the 
pressure obtaining in condenser coils to that in the 
refrigerator coils. The amount of this expansion there- 
fore reduces the theoretical capacity of the machine which 
is calculated on the basis of a full stroke of piston for just 
so much. If w is the weight of a certain volume of am- 
monia at the pressure obtaining in the condenser, and w, 


the weight of the same volume of ammonia at the pressure 
ey . A aw 
prevailing in refrigerator —~-— would be the amount of 
ze 


expansion above referred to; and if V be the volume 
traversed by the piston each stroke in cubic feet, the 
useful portion of that volume is reduced, therefore, from 


V to 
ae (- w ie ) 
wy 
and in the same way if the theoretical capacity of a com- 


pressor be C the capacity C,, corrected in accordance 
with clearance would be expressed by the following equa- 











tion: 
c| v= CG wo | 
WW, 
t ee 
V 
OF 
c[ v—a( 2 —T | 
2, 
Ga== 
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This is virtually the same result as that demonstrated 
in Mr. Post’s discussion, and shows at a glance that the 
bad effects of clearance increase with the difference 
between w and w,; that is, with the difference of pressure 
in condenser and refrigerator coils. 


REFRIGERATING CAPACITY. 


To the Editor: Can the refrigerating capacity of a direct 
expansion ice machine be calculated from the work it does in 
cooling wort ina brewery, the wort running over a Baudelot 
cooler, and the ammonia expanding within the same? Ifso what 
would be the capacity of a machine,expressed in tons of refrigera- 
tion per twenty-four hours, if the same reduces the temperature 
of 130 barrels of wort from 62° to 4o° F. in 100 minutes? 

Pe Vile 

ANSWER.—Assuming the specific gravity of the wort 


to be 1.049, and taking the barrel at thirty-one gallons, 
and the gallon water at 8% pounds, the weight of the above 
amount of wort is equal to 


130 X 1.049 X 31 X 8% = 35,230 pounds, 
and assuming the specific heat of the wort to be o.g1, the 
heat withdrawn from above amount of wort is equal to 
35,230: 22 X 0.91= 705,300 L. U,, 
or expressed in tons of refrigeration in twenty-four hours, 
705,300 X 24 X 60 





—_—_—_—_—_—= 35.76 tons. 
100 X 284 000 


As a matter of course, the expression of capacity 
obtained in this way holds good only as long as the 
machine works under these same conditions; if worked 
at other temperatures, the results would be different, 
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WATER FOR CONDENSER. 

To the Editor: We are using a submerged condenser at 
present in connection with our ice machine, but it is about to 
give out, and we are thinking of putting in a surface condenser 
instead, but have been cautioned on account of the water, which 
being artesian well water, is said to form a deposit on the pipes. 
The water which we use on the condenser contains, according 
to chemical analysis, besides minute quantities of other ingredi- 
ents, the following substances, expressed in grains per gallon. 


Chiorideroimiagne sim meyers erste cere oie eo cielo ere 9.9 
Canhonaterot Mim enerncte seutersictrs stares he ae eeeiciave fetes 16.8 
Sal p Watexo film eerste iere se iircicisisrueieracniel a fs « 25.1 
Silphaterotesode mrenncarmrieeer «elec acc. ee 20.1 


Please give us your opinion in the matter, and tell us if the 
water is all right to be used in connection with a surface con- 
denser. Be 

ANSWER.—From what we can learn of cases in which 


similar water to yours is used in connection with a 
surface condenser the same has indeed a tendency to 
leave a deposit on the condenser pipes, but by cleaning 
the pipes, say once in two weeks in the busy season, any 
hurtful accumulation of deposit can be easily avoided, 
especially if the condenser coils are provided with a 
The pipes which 
carry the spent water away from the condenser are sub- 


good coating of some mineral paint. 


ject to become coated with a deposit inside, which can- 
not be so easily removed as that on the surface coils, 
and therefore it is possible that such pipe, especially in 
horizontal sections, may be clogged in the course of time. 
In such a case there would hardly be any other help, 
but to take the pipes apart and clean them. Atanyrate 
this could not happen but once in a long time. 

To the Editor: Please inform me how many hours are re- 
quired to freeze solid 8X12, 12X12 and 14X14 ice in cans, with 
brine temperatures of 20°, 15°, 10° and 5°. Also how long will 
it take to freeze the ist, 2d, 3d, 4th, 5th, 6th, 7th, 8th, 9th and 
ioth inch, in a plate system, with temperatures of 15°, 10%, 5° 
and o° in the expansion coils. AsE; 

ANSWER.—The ‘‘Query man” has attempted the 
solution of numerous nutty problems, but this rather 
caps the climax. SORTS 
long” but life is too short,even in these days, to sit down 
alongside of an ice machine and figure out answers to 
the fifty-two questions propounded under the varying 
conditions that would obtain in making the necessary 
experiments. However, thinking it might be possible 
that some one had interested himself in the subject, we 
submitted it to some of our readers. Mr. Lea Pusey, of 
Wilmington, Del.,of the Diamond Ice Co., says: ‘* You 
flatter me greatly by imagining my range of knowledge of 
the ice business would enable me to answer the fifty-two 
questions propounded by your prolific correspondent. I 
have had only about five years’experience in the manufact- 
ure of ice. I hope you will strike some other fellow with 
more knowledge and experience,as I would like to obtain 
the correct answers to the fifty-two questions above men- 
tioned, without the expense of experiments. I shall look 
with renewed interest to the future numbers of your 
valued monthly review for their solution!” The ice ma- 
chine men are quite as much in the dark as operators of 
machines, for unless the circulation of brine in the tank, 
the amount of water, the temperature of water going into 
the tank, the amount of work performed by the machine, 
etc., ad ib., are stated, there can be no intelligent an. 
swer given. 


Inj fine; he ** gives iteup.” 


A cCoMPLETE report of the Florida Ice Manufacturers’ 
Association meeting will be published in the May issue. 





CONVENTION CALL. 


The annual convention of the South-West Ice Manu- 
facturers’ Association will be held at the Joplin House, 


Joplin, Mo., April 23, 1892. All ice manufacturers of 
the states of Missouri, Kansas and Arkansas, and also of 
the Indian Territory, are: earnestly requested to attend, 
that the benefits of association may be extended to them, 
and that they may add their counsel and coéperation in 
the advancement and protection of mutual interests. 


W. O. CALDWELL, Chairman. 
C. M. Gay, Secretary. 





NEW BOOKS. 


‘““Dre MECHANISCHE WAERMETHEORIE.” Von R. Clausius. 
Three volumes. Brauschweig: Friedrich Vieweg & Son. 
Vol. I, third edition, 1887; paper, pp. 403; price, 8 marks- 
Vol. II, second edition, 1879; paper, pp., 352; price, M. 6.40. 
Vol. III, second edition, 1889-91; paper, pp. 264; price 8 
marks. 

The author of these volumes, who, side by side with Zeuner, 
Rankin and others, is one of the foremost and most successful 
explorers of the ‘‘ Mechanical Theory of Heat,” 7. e., the sci- 
ence of thermodynamics, has deposited in them the original 
elaborations of the leading conceptions which he held and pro- 
mulgated on the relations of heat to other natural forces. 
While no work on heat and motion and kindred subjects 
would be complete without copious citations from the original 
researches of Mr. Clausius, yet the student who desires to en- 
tirely master the subject of thermodynamics can hardly do so 
without consulting the author’s original treatises in their una- 
bridged form. In the above volumes they are so represented 
in a comprehensive, exhaustive and systematic manner. The 
three volumes may be obtained separately, Vol. I containing 
the explorations of the ‘‘ Theory of Thermodynamics,” as de- 
veloped from the principal theorems of the science and their ap- 
plication to steam engines. The second volume shows how 
the principles underlying the mechanical theory of heat may be 
applied to electrical phenomena. Vol. III contains the ana- 
lytical development of the conceptions which represent heat as 
a kind of motion. This volume (its second edition) has been 
edited by Drs. Planck and Puflich, its revision by the author 
having been interrupted by the latter’s death, which occurred 
in 1888, in August. 


Scheffler. 
1875. Paper, 


‘Diz THEORIE DER WAERME.” Von Dr. Her. 
Braunschweig: Friedrich Vieweg und Sohn. 
pp- 723; price, 2 marks. 

This pamphlet is designed as a forerunner of a larger work 
on ‘‘ Nature’s Laws,” in which the author seeks to explain the 
different natural phenomena by a theory of his own. Those de- 
ductions relating to the phenomena of heat are contained in this 
work, which is illustrated by a plate giving a graphic view of the 
author’s conceptions of molecular action. 


Von J. Clerk Maxwell. Braun- 
1881. Paper, pp. 


‘* SUBSTANZ UND BEWEGUNG.” 
schweig: Friedrich Vieweg und Sohn. 
1425 price, M. 1.20. 

This is a translation from the English of the author’s work 
on ‘‘ Matter and Motion,” whichis considered one of the leading 
works on ‘t Kinematics and Dynamics,” in the English language. 
The deductions are largely based on ‘‘ Hamilton’s Principle of 
Vectors,” which lends additional interest to this little work, 
which will prove to bea great help to those who prefer the 
German idiom, 


seats 





The ice harvest is over, and at this writing there is 
little to add to what was said last month. The harvest 
throughout the country has been exceptionally good, as 
awhole. There are a few, but only a very few, localities 
where the crop is short or poor in quality, but as a whole 
the crop is satisfactory in every way. Cincinnati is per- 
haps the only western city within the range of the freez- 
ing north-country where the crop is not so satisfactory as 
was hoped. There will be nothing like a famine during 
the summer, even not counting the machines, but the 
The Hudson 
river country has produced nearly an average crop, and 
even Maine has had enough good weather in March to 
make upa large part of the deficiency in the cut there on 
the first of the month. 


ice is thin and rather poor in quality. 


Along and west of the Missouri river the harvest was 
made in February, and was the largest cut for years. 
Iowa, Minnesota, Michigan, Indiana, Illinois and Ohio 
completed the cut in March, and it may be said that 
every house is full. Des Moines has 26,000 tons in 
store; Toledo has over 60,000 tons; South Bend, 45,000 
tons, and so on, through the list. The lake cities, be- 
sides filling their local houses, have generally Michigan 
ice in store to draw on if necessary. Illinois river and 
the lakes and rivers of Minnesota and Wisconsin have 
also sent large supplies by rail to St. Louis and further 
shipments by barge will follow when navigation opens. 

The Hudson river and New Jersey lakes cutting ex- 
tended up to March 11, when soft weather put an end 
The crop is ample, but 
there was less work done by speculators this season than 


to the work for the season. 


usual, perhaps, and up-river dealers on that account ex- 
pect better New York city sales. The Hudson river cut 
was rather more expensive than usual, owing to change- 
able weather, and a good deal of the ice is “off” in 
quality, though Probably one-third 
more would have been cut had the weather been gener- 
ally favorable. 


averaging fair. 


In Maine the first busy season closed about Febru- 
ary 23, when warm weather ruined the surface of the 
ice, then twelve At that time on the 
been housed between 175,000 
A week later, cold weather came 
again, and cutting was resumed on March tr. Cutting 
continued until the rath ult., when it generally ceased, 
and the season was over. 


inches thick. 
Penobscot there had 


and 200,000 tons. 


On the 12th the Gardiner Mews said: ‘On the Ken- 
nebec not much more than two-thirds of the usual crop 
has been harvested, but it is mostly of excellent quality, 
although some of it is not nearly as thick as is usually 
cut, the whole crop averaging from a foot to thirteen 
inches. On the Penobscot the crop and conditions are 
just about the same as on the Kennebec. There will be 
no famine in the ice trade, yet still the crop is such as 
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will cause fair prices and, if not held too long, will net 
the ice men a handsome margin of profit.” 

On March 16 the Belfast Journal said: ‘‘ Ice opera- 
tions on the Kennebec closed last week, and it was ex- 
pected for the season. The crop is short from 100,000 
to 250,000, tons according to different estimates. The 
expense of gathering is said to have been unusually 
large, but the ice is of excellent quality. On the Penob- 
scot the expense of harvesting was small; but only about 
279,500 tons have been stored, while the ice houses have 
a capacity of 416,500 tons. The dealers say the houses 
contain better ice than they have obtained for years. It 
is expected the ice will bring from $1.25 to $1.75 per 
ton, which is paying business.” . 


NATURAL ICE NOTES. 
—tThe Silver Lake Ice Co., Omaha, put 65,000 in store. 
—tThe harvest at Helena, Mont., has been a light one. 
—E. S. Linxwiler has a new house at Shell Lake, Wis. 
—Henry Schneckloth has a new house at Gladbrook, Iowa. 


—tThe asylum at Morristown, N. J., has stored 5,000 tons 
of ice. 


—Walter Bros. have completed a new house at South Su- 
perior, Wis. 

—The Silver Lake Ice Co., Buffalo, has harvested 65,000 
tons at Perry. 


——The Penobscot crop will furnish cargoes for about 500 
sail of large schooners. 


——A. H.Clark has completed a new house at Kingston, III. 
He will import ice by rail. 


—Warren Sweeley, of De Pue, Ill., has filled eight barges 
of ice to be sent to St. Louis. 


—Carle Bros. have erected a new house at Luzerne, Pa., 
to be filled with Harvey’s lake ice. © 


——tThe Kearney (Neb.) Ice Co. shipped a large quantity of 
ice to central and western Nebraska towns. 


——The Consumers’ Ice Co., at Burlington, Vt., housed 
6,000 tons of splendid ice, finishing work March 17. 


——tThe ice trade at Madison, Wis., was fairly active during 
the cutting season, but not equal in magnitude to last year’s busi- 
ness. 


—tThe ice cut at Moline, Ill., is shorter than usual, the 
shipping trade having fallen from goo cars in 1891 to less than 
100 in 1892. 


——tThe Bath (Me.) 7zmes says that there is, practically 
speaking, but little ice to go out of the river this spring between 
that city and Augusta. 


_ ——The ice crop gathered at Lake Hopatcong, Dover, N. J., 
this year is estimated at 68,974 tons, of which 2,926 car loads 
were taken away and 28,000 tons stored. 


——The Natural Ice Co., of California, have put up a stor- 
age house at Visalia, Cal., on the Visalia & Tulare railroad, and 
a smaller house in the south end of the city. 


——The first cargo of new ice to go out of the river for 1892 
came down from Pool’s landing, East Booth Bay, Me., Tuesday 
morning, February 17, loaded aboard a three-master. 


—tThe Philadelphia supplies of ice will have to come from 
outside points in Pennsylvania and New Jersey and Maine, as 
but little good ice was cut in the immediate neighborhood of the 
city. 

——lce operators say the season was unprecedented in its 
lack of ice making weather. Never previous to this has there 
been a winter, they say, when the houses on the Kennebec could 
not be filled. 


—The rate of $1 per ton, freight by rail on ice from Dixon, 
Ill., to Chicago, having been objected to, Chairman Midgley has 
withdrawn his authority to put the rate into effect March 1, as 
previously announced. 


Duluth, Minn., dealers have experienced considerable 
difficulty in procuring desirable ice for family use, and as late as 
March 7, had only begun cutting six to eight-inch ice for that 
purpose. Of refrigerator ice an abundance was cut early in the 
season. 


——The Kennebec ice fields are pretty good financial insti- 

tutions to have in a locality. The weekly pay rolls there during 
the busy cutting season foot up more than $60,000, and the re- 
sults of the distribution of such an amount there every Saturday 
are plainly apparent. 
——The big ice house at Greenwood lake, Dover, N. ee 
holding 80,000 tons, is full, and the old house in the cove above, 
with a capacity of 60,000 tons, is nearly full. In addition to this, 
a large stock has been put into stacks by W. C. DeGraw at the 
north side of the lower house. The ice is eleven and twelve 
nches thick, and remarkably clear and hard, 
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THE GAME TRADE. 


THE PRAIRIE CHICKEN TRADE OF IOWA THIRTY YEARS AGO—HOW IT 
WAS HANDLED—A DEALER’S EXPERIENCE WITH GROUSE— 
ONE OF THE FIRST FREEZERS IN NEW YORK CITY. 


By D. B. BEEMER. 





[Concluded from March issue, page 189.| 


The next winter I went over to Iowa and bought 
grouse from station to station, along the C. & N.-W. R. 
R., from Cedar Rapids to Jefferson, freighting them to 
Chicago, where I had them held till I returned at the 
opening of the ‘‘close”’ season, when I again packed 
the birds in lard tierces, and went with a car load of 
them down to Baltimore. Leaving the car there, I went 
down to Washington and sold by sample, forwarding the 
stock upon my return to Baltimore. After working the 
Baltimore market also, I went with the car to Philadel- 
phia, and sold freely there; then went on to New York 
with the balance of the birds. When I got there I found 
but little stock offering, and felt very ‘‘ bullish” on mine. 
I sold some at $1.50 per pair; and Mr. Robins, of Ful- 
ton market, bid me $1.25 per pair for the whole lot, 
which I refused. Next day, however, I learned of free 
arrival of grouse, and concluded that I would close with 
Mr. Robins’ offer. So I went around to his place of 
business and skirmished to trap him into repeating it. 
But Mr. Robins always kept his ‘‘ weather eye open,’ 
and was not to be caught ‘‘napping’”’ in that way. He 
casually made an offer of $1.12% per pair, which I also 
refused, believing that I could get $1.25 per pair by the 
single tierce. But I found I was mistaken in this, as 
grouse were becoming more plenty every day. I again 
dropped around to chat with Mr. Robins and feel his 
pulse in connection with his $1.12 per pair offer made 
the previous day. But he had lost his appetite for 
grouse—could not see any money in them at anything 
over $1 per pair—thought they would go lower than 
that; still, as my birds were well handled, etc., he would 
give $1 per pair that day. I lost no time in taking him 
at his word. I sold them to him, and when he sent a 
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‘‘truck” for them I went with them, suspecting that he 
would store them in his ‘freezing room,” of which I 
had heard some rather wonderful accounts, so that I 
might work a plan to get in and see it. 

Mr. Robins had, at that time, the only ‘‘ freezer” in 
New York, and guarded it jealously from all inspection, 
since it enabled him to buy poultry and game off of 
glutted markets at his own prices, and then hold for the 
‘‘rise”’ that always came after a glut and subsequent 
clean ups 

We arrived at the store where the “freezer ”’ was sit- 
uated, and the man in charge opened the outside shut- 
tered door to see what was wanted. I bustled off the 
load with note book and pencil in hand and told him 
the tierces wanted to go right into the freezer quick, and 
made a show of checking off the figures on the tierces, 
as I rolled them inside the door; and when this outer 
door was closed I was inside and continued to urge the 
man to hurry them into the freezer a? once, as it was of 
great importance that it should be done quickly. He 
stared at me, evidently trying to ‘‘size”? me and my au- 
thority up, but I kept rushing him with the air of a man 
sent by Robins to boss the job, and he walked across 
the reception room and opened a door set into a thick 
wall, from which the cold air rushed, turning to fog as 
it came into contact with the warmer air of the outside 


room. 
We took in a hghted candle and rolled the tierces in 


as quickly as possible, and then he hustled me out with 
himself and slammed the door shut, thinking, no doubt, 
that it was but little that I could have seen or learned 
of the construction of the plant by the faint light of the 
candle, while passing the tierces inside the door; but he 
was ‘‘away off’ if he entertained such ideas. When I 
went out of that room I had the whole interior of it im- 
pressed upon my mind and memory bya series of 7”- 
stantaneous views! 

I first noticed the walls glistening with frost. That 
meant a freezing temperature, sure enough; and I looked 
for the cause. 1 saw ‘*V”-shaped galvanized iron tanks 
hanging suspended from the ceiling, to which they were 
apparently bolted, and through which they must have 
been fed with ice and salt to coat them with frost and 
ice, as they were, from condensing the moisture from 
and out of the room. I also saw broad, shallow pans 
of galvanized iron suspended from the ceiling of the 
room, upon which were piled heaps of ice in a dry, 
frosty condition, while from all these tanks pipes led 
down to the floor and the sewer openings to take off the 
drainage. 


to 
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Barrels and boxes of apparently frozen game and 
poultry were standing about on the floor, showing that 
although the apparatus was of a rude and experimental 
nature, the required power was there. It was, in fact, 
a freezer in embryo—that power which, since improved 
and elaborated, has revolutionized the trade in perish- 
able goods, and yearly saves millions of money on prod- 
ucts which formerly went to waste, but which are now 
not only w/7/ised, but also serve to cheapen them for the 
masses. 

Look at the myriad thousands of cattle now gath- 
ered from the great plains of South America and carried 
in the cold embrace of the ship’s ‘‘freezer’’ across the 
great waste of waters, through the heat of the tor- 
rid zone, and landed in frosty freshness of condition 
upon the distant markets of England, when formerly 
they were slaughtered for their hides alone! Contem- 
plate the spectacle of the flocks and herds of Australa 
marching to the sea and their cold sepulture in frozen 
ranks, in the holds of the ocean racers,to be resurrected 
at last, after months of time and thousands of miles of 
ocean travel also, on the far distant shores of England! 
See the shoals of fish,taken from the waters of the great 
lakes and estuaries of the sea in warm weather, locked 
in congealed masses and stored like brick in the great 
‘freezers’? of the fish dealers and carried therein till 
seasons of scarcity! Behold the cattle from our own 
far west ranges and feed yards, leaving their compara- 
tively waste material at the packing houses and jour- 
neying across the country in refrigerator cars.to the far 
eastern markets in condensed form, ready for the butch- 
er’s block! And the tropical fruits of far-away Califor- 
nia and our great south country alike join in the wheeled 
procession of ‘‘refrigerators,’”’ bearing them to markets 
formerly inaccessible to them,in company with eggs and 
butter, poultry and game. 





ON ICE TEN YEARS. 

««It is not ordinarily considered to be in good form 
to cook and serve a fowl] that has been dead longer than 
two weeks, but the guests at a dinner given in this city 
a few days ago ate a turkey that was killed ten years 
ago,” says the New York Zimes. ‘‘The most singular 
thing about it, too, was the fact that the turkey looked 
as fresh as the tenderest bird of the class of ’91,and was 
otherwise like any other recently killed turkey, except 
that the flesh had lost its flavor. 

‘‘The dinner was given by Edward Bell, the broker, 
in December last. Ten years ago Mr. Bell acquired a 
Vermont turkey and took it to Knapp & Van Nostrand, 
208 Washington street, and asked them to put it on ice. 
He expressed a desire to experiment in refrigeration 
with the view of ascertaining how long fresh meat could 
be kept on ice. It was agreed between Mr. Bell and 
Knapp & Van Nostrand that the turkey was to be kept 
on ice for ten years, and then eaten. Accordingly the 
turkey was hung up in the back part of the big refrig- 
erator. It was a small bird, weighing eight or nine 
pounds, and had been killed by cutting into the neck. 
The head was not severed, and the fowl was not 
‘drawn.’ In the refrigerator that turkey dangled from 
1851 to 1891. At long intervals it was taken out and 
shown to Mr. Bell and to customers of Knapp & Van 
Nostrand. Time and the continuous application of re- 
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frigeration did not seem to affect the turkey in any way. 
Its color did not change. 

‘At the dinner there were present, among others, be- 
sides Mr. Bell, Rev. Morgan Dix and Rev. Halsey W. 
Knapp,a Brooklyn clergyman,and a member of the firm of 
Knapp & Van Nostrand. The turkey had been ‘drawn’ 
and found to be apparently in perfect condition. It was 
then cooked and served. The guests ate the turkey 
with emotions of lively surprise and interest, but were 
not long in discovering that it had entirely lost its flavor. 
The flesh was almost absolutely without taste, and was 
as dry asa bone. All the essential juices had disap- 
peared during the ten-year freeze. The turkey had lost 


‘nothing in weight while on ice, and was in fine color. 


‘«The dinner, while certainly unique, was not a suc- 
cess from a gastronomic standpoint. It demonstrated 
that it is possible to preserve fresh meat for a practically 
indefinite period in a refrigerated atmosphere, but it 
made it equally clear that food so preserved loses all the 
characteristics that make it palatable. Mr. Van Nos- 
trand said yesterday that fowl preserved a year would 
taste as good as though freshly killed.” 





AFRICAN PEACHES FOR LONDON. 

For some time experiments have been conducted in 
the shipping of green fruit from the Cape of Good Hope 
to London. The result of one of these shipments is thus 
told by the Liverpool Dazly Post: ‘ A sale took place in 
Covent Garden,’ London, recently, of a little cargo of 
peaches from the Cape of Good Hope. The importa- 
tion sold for a figure which will amply repay the enter- 
prising fruit growers of South Africa. One box contain- 
ing thirty-six peaches, all thickly wrapped in cotton 
wool, fetched the extraordinary price of £4, or rather 
more than 2s. apiece. The remaining cases, holding from 
thirty-six to forty-eight peaches, were knocked down at 
figures ranging from 49s. to 67s., the tenth box realizing 
only £1. This fact was, however, due to the circum- 
stance that for experimental purposes it had been put 
into the ordinary meat refrigerator, with the result that 
the fruit became frozen and thereby lost the greater part 
of its value. The others had been shipped in a special 
chamber, and arrived with as delicate a bloom on their 
waxy skins as if they had been plucked a few hours be- 
fore from the tree. In no case, either in the flavor or 
appearance, were they inferior to the best European 
specimens; though they were, no doubt, picked samples, 
which must not be accepted as average types of what 
will follow.” 


HERE we have it—at last. A Pittsburgh inventor, 
we are told, has made a gas of ammonia and steam, 
which will freeze a pail of water in a few minutes. ‘It 
will probably do away with lake ice cutting,” says the 
‘‘unprejudiced investigator,” ‘‘and revolutionize the 
refrigerating business. The process is so simple that a 
baby might operate it.” This is an even greater inven- 
tion than the Universal’s ‘‘refrigerine salts’ which re- 
quired a full-fledged «hired girl” to operate it. 





Our notes addressed to ice dealers, asking for price 
lists, have been freely responded to. The invitation is, 
of course, also extended to all those who were not ad- 
dressed by letter direct to send in their cards of rates for 
the benefit of the trade. 
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A NEW COLD STORAGE HOUSE. 


THE RECENTLY ERECTED MEAT STORAGE HOUSE FOR THE ARMOUR 
PACKING CO., OF KANSAS CITY, IN NEW YORK CITY. 
—THE CONSTRUCTION AND INSULATION. 


The accompanying plates represent the elevation and 
ground plan of the new cold storage house recently fin- 
ished in New York city, at 129th street and Twelfthavenue, 
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frigeration if desired, at any future time, without increas- 
ing the cost of the building. More than 200 men, 300,- 
000 brick, 200,000 feet of lumber and two tons of nails 
where used in the construction of the building, which was 
pushed to a speedy completion under the personal super- 
vision of A. W. Black, the patentee, of St. Louis, Mo., 
and is a plant highly creditable to him. 
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\ a RONT FELEVATION a 
{ Cole Sforage Wareh ouse ues 
i The Armour Packing Co. 
New York City. a 


for the Armour Packing Co., of Kansas City, Mo., which 
will be used for the storage of fresh beef, pork, mutton, etc. 
The building hasa frontage of fifty-three feet on Twelfth 
avenue, and a depth of seventy-eight feet to New York 
Central R. R. It is two stories high and has a finished 
basement. The front is of Philadelphia pressed brick, 
laid in red mortar, with Lake Superior red stone trim- 
mings; cornice and jambs of molded brick. All other 
walls are of common brick laid in cement, making a 
solid building, resting on spruce piles driven to a solid 
bottom. 

This house is insulated with ««P. & B.” paper and 
air spaces, no sawdust or charcoal products or other 
filling being used; and is absolutely dry. The floor be- 
tween the ice chamber and storage room is insulated in 
the same manner as the walls to within a short distance 
of walls, and is covered with a galvanized floor. By 
the peculiar manner of laying this floor it never leaks. 

The circulation is the main feature,and is perfect. 
This is brought about by the shape of the overhead 
work, and is not confined to what is known as ice refrig- 
eration, but is an advantage to both the machine and the 
ice systems. A very material saving of ice is represented 
by this plan, as also a most thorough refrigeration of 
merchandise, the perfect circulation removing all gases 
from the storage room. 

Where ice is used for cooling, only a sufficient amount 
is exposed to cool the room below without salt; and this 
house will maintain a uniform temperature of 34° to a7 
and give better results than is possible at 34° without 
circulation. Where a machine is to be used, the loft, or 
ice chamber, is used in connection with the machine. 
Indeed, this house was built with a view to machine re- 
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ifr The Armour Paching Co 
New York City 





Tue Vicksburg Herald makes the following record of 
an unusual but well attested phenomenon, reported by 
a fruit growing subscriber: ‘‘ Though the thermom- 
eter registered but 33° at the signal station, there 
was ice thicker than a knif2 blade on the glass of 
my pit March 2, occasioned doubtless by the gradual 
condensation of the atmosphere by the cold glass, which 
readily froze as it trickled to the lower edge. It is to be 
feared that such low temperature will injure the too pro- 
gressive fruit trees.”’ 
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NEW COLD STORAGE PLANTS. 


The fruit growers around Omaha, Neb., are trying to 
get cold storage facilities for fruit and vegetables in that 
city. It seems remarkable that in a city of that size and 
importance, such facilities as they want do not already 


exist. At the last meeting of the growers, there were 


two propositions made: One that the growers erect a 


house to cost $35,000, which one gentleman offered to 
rent and operate, paying a rental for five years of 3 per 
cent first two years, 4 per cent for the third, and 5 per 
cent for the fifth year; while another made an offer of 


$2,000 per year for the five years. The matter, how- 


ever, was left in the hands of W. L. Davenport, who 
said he had found a man who might be induced to build 
the house on his own account. 

The record of new plants, etc., is as follows: 


ARKANSAS. 


Hot Springs—The storage house for dressed meat erected 
here by A. W. Black, of St. Louis, for the Armour Packing Co., 
of Kansas City, at a cost of $18,000 is finished, and doing 
business. 

FLORIDA. 


South Jacksonville—The Oak Terrace Cold Storage Co., cap- 
ital, $25,000, has been organized by T. H. Butler, J. W. Fag: 
gerty and W. T. Chapin, to build a cold storage house and ice 

actory. 
ILLINOIS. 

Chicago—The Consumers’ Ice Co. will erect a cold storage 
addition to their ice plant at Butler and Thirty-sixth streets, 
go X 115 feet, four stories high, costing, completed, $80,000. 

Minonk—The well known produce firm of Priebe & Simater, 
with houses at Peoria and Minonk, Ill., have contracted 
with the Wickes Refrigerator Co. for a freezing room and a cold 
storage room in their building at Minonk. These rooms have a 
capacity of about three car loads each. 


IOWA. 


Council Bluffs—The Merchants’ and Manufacturers’ Associ- 
ation and the Board of Trade are discussing the erection of a 
cold storage warehouse. A similar house is talked of in Omaha. 


KENTUCKY. 


Cave City—Davis & Rankin, of Chicago, will erect a cream- 
ery here for a new stock company just organized. 


MICHIGAN. 
Sault Ste. Marie—The Hammond-Standish Co. are building a 
cold storage house. 
MINNESOTA. 
Delano—The Delano Produce Co. have built a refrigerator. 
They handle country produce. 


NEBRASKA. 
_ . Kearney—Geo, Keek & Co. have procured a building which 
is being turned into a cold storage warehouse. The ice box, 
when completed, will hold 3,000 tons of ice. The building meas- 
ures 40 X 120 feet, and will have acapacity of thirteen car loads. 
It is understood that they will make a specialty of handling but- 
ter and eggs. 

NEW YORK. 

New York—A. W. Black, of St. Louis, has just finished the 
erection here of a $30,000 storage house for dressed meat for the 
Armour Packing Co., of Kansas City, using the Black system 
throughout. : 

Utica—The Utica Cold Storage and Warehouse Co. has filed 
a certificate of incorporation to carry on the busiress of cold 
storage and warehousing; capital stock, $30,000; directors for 
the first year,Edward J. Millspaugh, Merrick Freeman, George 
W. Pixley, all of Utica; Albert S. Brinckerhoff, of Fishkill, and 
Douglas M. Green, of Syracuse. 

York—E, C, Eldridge will build a cold storage house here 


OREGON. 


_Cleone—The contract for the erection of the refrigerator 
building will be let soon. 


PENNSYLVANIA. 

Reading—The Reading Cold Storage Co., C. D. Guldin, 
president, will have 200,000 cubic feet of storage room, and ice 
making ewproe? of seventy-five tons. They will set up three 
35-ton machines. The new plant will be located on the corner 
of Reade and Elm streets, on the Reading road. The buildings 
will be substantial brick structures. The refrigerating machines 
are of the *‘consolidated” pattern, furnished by Jos. Koenigsberg, 
New York, and built by the De La Vergne company, and are not 
‘* De La Vergne” machines, as previously stated. 


TENNESSEE. 


Hill City—Moon & Plumley will erect a large refrigerator 
1ere, 
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Nashville—The Nashville Creamery Co. will put in a 4 or 
5-ton refrigerating machine, and are in the market. 


WASHINGTON. 


Seattle—The Seattle Automatic Refrigerating Co. has just 
completed an enlargement of their cold storage capacity, giving 
them for the season 75,000 cubic feet. Negotiations are also 
pending for the laying of their pipe line refrigerating system 
through the different streets and alleys of the city. 


Seattle—The Citizens’ Market Co. has been incorporated b 
F. A. Allen, Geo. M. S. Doren, J. E. Peterson, J. J. Akin anciie 
W. Dodge; capital, $50,000. Their object is to open a central 
market, rent stalls, and store produce. The Seattle Automatic 
Refrigerating Co. will lay-a pipe line to their store room very 
soon to refrigerate the entire market house. 


WISCONSIN. 


Milwaukee—A new company, known as the Milwaukee Mar- 
ket and Cold Storage Co., capital, $250,000, has opened stock 
subscription books in that city. It is proposed to locate the 
building on Market street, from Juneau avenue to Knapp street. 
All the stock has been subscribed except $75,000. The Wiscon- 
son Trust Co. and F. W. Montgomery, 86 Michigan street, 
have the matter in hand. 





COLD STORAGE OF ORANGES. 


At a recent meeting of orange growers, at Jackson- 
ville, Fla., J. B. Briggs, of Russellville, Ky., said that, 
recognizing the desirability of storing oranges and thus 
withholding shipments until the regular marketing season 
had passed, he had made a study of the subject, and 
‘‘found that in order to keep oranges a long while it is 
necessary to store them where the air is cool and dry. 


It occurred to him that these are the characteristic qual- 
a 
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ities of the air found in the caves of Kentucky. 
Mammoth cave, for example, the temperature is about 
52° the year round, and the air is so dry that the rem- 
nants of the old wooden niter vatsseem to be almost im- 
perishable. Acting on the suggestion, Mr. Briggs said 
he had placed a quantity of oranges and lemons in two 
caves, one of which has a temperature of 49° and is 
large enough to hold several million boxes of oranges. 
In these caves he has kept oranges in perfect condition 
for sixteen months, and lemons for a year.” 

Mr. Briggs, says a commentator on his statement, 
‘«deserves as much credit for discovering this method of 
storage as if it had never been practiced elsewhere in 
the world. That it isin use in Sicily is proved by a let- 
ter from Wallace S. Jones, for many years and until re- 
cently the United States consul at Messina. In a letter 
from him dated November 8, 1886, and addressed to the 
florida Farmer and Fruit Grower, occurs the following 
statement: ‘The fine large oranges that bring good 
prices in Palermo in summer are allowed to remain on 
the trees until the end of May, when they are stored in 
subterranean grottoes. In the sides of the mountains 
near Palermo are many grottoes that are cool and well 
ventilated, in which oranges are kept nicely during the 
summer. They are spread two different layers deep upon 
large mats placed at convenient distances one above the 
other. Every day or two the fruit is turned over and all 
the defective ones are removed. This fruit finds a home 
market.’”’ 

Now, as caves are generally a scarce phenomenon in 
the orange growing districts of America, it seems strange 
that the suggestion was not made by Mr. Briggs or his 
learned commentator that the same results could be ob- 
tained by cold storage, facilities for which are not so in- 
frequent as Mammoth caves. There is no reason in the 
world why ‘ caves ” cannot be made to order all through 
the orange groves of the south, and every advantage of 
cold, dry storage obtained at a very low cost. 
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There seems to be more than usual activity in pack- 


ing house construction, and as will be seen by our notes 
below a great deal of work is laid out for the approach- 
ing building season, particularly at Omaha, Kansas City, 
Louisville and indianapolis, while in several of the 
minor towns of the west some large houses are planned 
for building this season. Confidence in America’s abil- 
ity to produce meat for the world is strong since the in- 
auguration of the meat inspection system, which is being 
rapidly extended to the minor packing houses. 

At Louisville a fight is on between John Cudahy and 
the Bourbon Stock Yards Co., which may end in the 
creation of new yards around Mr. Cudahy’s new packing 
house in that city. 

At Milwaukee citizens of the immediate neighbor- 
hood are trying to induce the council to cause the 
removal of the packing houses from their present loca- 
tion in the Menominee valley,on account of the‘‘ smells” 
engendered by the works; but the business men’s asso- 
ciation have come to the relief of the packers by a protest 
against the destruction of an industry so important to 
the city. 


PACKING HOUSE NOTES. 


——Work has begun on the Nuckolls packing house at 
Pueblo, Colo. 

— Swift & Co. will erect a cold storage plant for meat at 
Sheboygan, Wis. 

The plant of the Geo. H. Hammond Packing Co., 
Omaha, is to be enlarged. 

——Seltzer Bros., the Ae Pa., pork packers, are about 
to build a new cold storage building 60 100 feet. 

——The Frederick City Packing Co., Frederick, Md., will 
erect two new buildings and put in new machinery. 

——The Armour Beef Co., of Chicago, is to put up a four- 
story brick building at Meriden, Conn., beginning work April 1. 

—Messrs. Russ & Sons’ pork packery at Eureka, Cal.,was 
burned March 4, with 1,000 bbls. of pork; loss, $10,000; insured 
for $4,000. 

——A packing establishment costing, including the grounds, 
switching facilities, etc., more than $100,000, is to be built at 
Pueblo, Colo., at once. 

——Fire on March 11 destroyed the slaughter and packing 
house of the Danahy Packing Co., East Buffalo. Loss esti- 
mated at $25,000, covered by insurance. 

——The Claremont Abattoir Co., of Claremont, Md., has 
been incorporated with a capital stock of $300,000, for the pur- 
pose of slaughtering and dealing in cattle. 

——Over $175,000 will be spent this season on the stock 
yards and packing houses at St. Joseph, Mo. A mortgage of 
$176,500 on the stock yards has been paid. 

——The Morrell Packing Co., Ottumwa, Iowa, will have a 
corps of government meat inspectors located at their works in 
order to take advantage of the export law. 


Velasco, Tex., is making an effort to secure the estab- 
lishment of a packing house with cold storage facilities. Velasco 
is anew “ gulf port”? with boom proclivities. 


—The Kingan Packing Co. has broken ground for the 
addition to the Kansas City, Mo., plant at Armourdale. The 
company will also build at East St. Louis, Il. 


——The G. F. Swift & Co. Packing Co., of Omaha, will put 
$150,000 into a new building there this spring, to be 64 193 feet, 
six stories high, including cold storage on two floors. 


——The Hercules Iron Works has just put in a 60-ton re- 
frigerating plant for the St. Joseph, Mo., stock yards, which 
will have a daily capacity for the refrigeration of 800 hogs. 


——James M. Ryan, packer, Galena, Ill., is increasing his 


facilities by putting in a 20-ton refrigerating machine, for which 
he has contracted with the Hercules Iron Works of Chicago. 








AND =", °REPRIGERA TION \~. 275 





——John C. Hatley, packer at Chicago, has contracted with 
the Hercules Iron Works for an 8o0-ton refrigerating machine, 
which is to be placed in the Union Stock Yards within the next 
month. 


——W. P. Ijams, president of the belt road and stock yards 
company of Indianapolis, Ind., has been authorized by the di- 
rectors to erect buildings for a pork house, the estimated cost 
of which is $75,000. 


——Improvements at the Cudahy Packing Co.’s plant, 
Omaha, will cost $250,000. Six new buildings, to cover an area 
of three and one-half acres, will be built, including butterine fac- 
tory, fertilizer department, etc. 


—Land has been purchased by the Union Stock Yards 
Co. for erecting a packing house at Nashville, Tenn., but as 
the location is in close proximity to Fiske University serious 
objection will be made to its completion on the site selected. 


——It is said that a new slaughter house and refrigerator 
will soon be constructed on Colerain avenue, Cumminsville, 
Cincinnati. The names of Caleb Dodsworth, the distiller, and 
John Miller, the butcher, are used in connection with the enter- 
prise. 


——An English syndicate has opened negotiations with 
Coffin, Fletcher & Co., Indianapolis, for their pork house and 
the grounds surrounding it. The parties who want the house 
are government contractors furnishing meats to the British 
army and navy. 


—tThe packing establishment heretofore conducted by 
Messrs. Wieneke & Hohenadel, at Davenport, Iowa, has passed 
into the control of a stock company with a capital of $50,000. 
This new concern is Wieneke & Hohenadel Packing Co.,and the 
incorporators are L. F. Wieneke, P. Hohenadel, Jr., N. J. Touis- 
sant and P. Hoerr, all of whom have been heretofore con- 
nected with the establishment. 


——The Dominion government has been applied to for a 
charter for the incorporation of the Union Stock Yards Co.,with 
headquarters at Montreal. Those interested are Robert Bicker- 
dike, John Crowe,Cornelius Coughlin, Michael Green and Will- 
iam Cunningham, all of Montreal. The capital of the company 
is in the neighborhood of $200,000. Three hundred and ten 
acres of land have been secured at Lachine. 


—At Louisville, Ky., the Louisville Packing Co. will erect 
a building 145X280 feet, with a refrigerator storage capacity of 
800 cattle and hanging room capacity of 6,000 hogs, and seven 
large smoke houses. The company will also put in an ice ma- 
chine of 150 tons daily capacity, and a 150-horse power Corliss 
engine. The new improvements will cost about $150,000. John 
Cudahy, of Chicago, is the company’s president. 


——The People’s Slaughter House and Refrigerating Co., 
of New Orleans, La., are to put up a new plant. This concern 
has had considerable trouble with the sanitary authorities. The 
recent adoption of the Anderson fertilizing drying process,man- 
ufactured by the V. D. Anderson Co., of Cleveland, Ohio, has 
enabled the New Orleans butchers to satisfy the authorities, as 
no disagreeable odors will emanate from the plant. 


-——The Moore Packing Co., capital stock $250,000, has been 
incorporated at Indianapolis. The officers are: Samuel E. 
Rauh, president; T. Smith Graves, vice-president; John Moyre, 
eae manager and treasurer; George W. Hadley, secretary, 
and Henry Schurman, auditor. The plant will cost $75,000 and 
will consist of a main building of brick, four stories high and 
150 feet square; slaughtering and rendering house,smoke houses, 
‘boiler rooms, etc. The plant will be fitted up with electric 
light, refrigeration and all the latest devices for handling pork 
products. It will have a daily capacity in the summer of 500 
hogs, and in the winter of 1,500. The erection of the buildings 
will be begun at once. It is hoped to have it in operation by 
June 1. 


——An important meeting of western packers at the office 
of Manager Babcock,of the Union Stock Yards in South Omaha, 
was held March 22, at which the entire packing interests of the 
Missouri river and interior lowa and Nebraska points were rep- 
resented. John S. Knox, of the Cudahy company, acted as 
chairman,and John H. McEwing, of Kansas City, as secretary. 
The main object of the meeting was to take steps to have the 
construction put on the inter-state law by the commission re- 
garding rates on packing house products set aside. About two 
years ago the commission reduced the freight rate on live stock 
between Omaha and Chicago to a level with packing house 
rates. This the packers and stock yards people of the Missouri 
river country deem unfair. Their effort will be to have the 
ruling set aside. The matter was thoroughly discussed, and all 
of those present agreed that the west had a right to demand a 
change. An executive committee of three, consisting of James 
V. Mahoney, of Sioux City, John S. Knox, of Omaha, and Van 
Lawahan, of Kansas City, was appointed with instructions to 
begin work to bring about the proposed change at once. The 
permanent officers of the association elected are as follows: 
President, B. F. Nelson, Minneapolis; vice-presidents, W. H. 
Laird, Winona, William Irvine, Chippewa Falls; treasurer, R. 
L. McCormick, Hayward; directors, F. Meyerhauser, Rock 
Island; Alex. Stewart, Wausau; G. S. Shaw, Cloquet; S. T. 
McKnight, Minneapolis; W. J. Young, Jr., Clinton; G. H. At- 
wood, Stillwater; secretary, J. Newton Nind, Minneapolis. 
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The large natural ice crop seems to have had so far 


no effect on the construction of ice factories, which are 
being erected in all parts of the country. There is no 
special feature this month to report, however. The 
usual monthly record of new works, improvements, etc., 


is as follows: 
ALABAMA. 


Eufaula—The Eufaula Oil and Fertilizer Co. will put in a 
1o-ton ice machine. 
ARIZONA. 


Phenix—S, D. Lount & Sons are setting up the new addi- 
tion to their ice factory, which they had built from S. D. Lount’s 
patents in Chicago last winter. The addition will cost $10,000. 


ARKANSAS. 


Texarkana—]. H. Duree, of St. Louis, is negotiating with 
the mayor in reference to the building of a 20-ton ice factory 
with cold storage facilities. 


CALIFORNIA, 


Riverside—The new ice factory of the National Ice Co. is 
nearly ready to begin making ice. 


COLORADO. 
Fort Collins—There is talk of building an ice factory. 


DELAWARE. 


Dover—The Dover Artificial Ice Manufacturing Co. have 
purchased a 1o-ton York machine. 

Georgetown—A company has been organized to manufacture 
ice; capacity of plant, ten to twelve tons. 


DISTRICT OF COLUMBIA. 


Washington—S, W. Curriden will erect a two-story addition 
to his ice factory. 
FLORIDA. 


Jacksonville—Guy R. Pride will start an ice factory. 


Lakeland—P. R. McCrary, of Atlanta, Ga., will erect an ice 
factory in Lakeland during the coming season. 


GEORGIA. 


Athens—Sam. Rexinger has had his machine rebuilt by the 
Van Winkle Gin and Machinery Co., to make fifteen tons daily. 
It is now in operation. 


Atlanta—The Capital Ice Co. has been incorporated by S. 
L’Engle, Thos. H. Harris, W. R. Crown and John Peabody; 
capital, $10,000, 

_ Atlanta—The Van Winkle Gin and Machinery Co. has re- 
built for J. C. Peck & Co. a machine built by Hosmer, of Indi- 
anapolis (now out of business), which failed to make ice. With 
the Keeling emprovements this 10o-ton machine is now making 
fifteen tons daily. 

Dalton—The Dalton Ice and Cold Storage Co. will increase 
the capacity of their plant by the addition of new machinery. 

_Rome—W. M. Towers has put in a 6-ton Keeling machine, 
which will be in operation by April 15. 


ILLINOIS. 


Cairo—The D. W. Ice Mfg. Co., of Cairo, Ill., started up 
March 2 for the season. Their entire plant was overhauled 
during January by the ice machine expert, Mr. S. B. Tainter, 
and put in perfect running order. Their factory is now turning 
out twenty-five tons of clear ice per day, twenty tons having been 
the largest output since the plant was put in until overhauled 
by Mr. Tainter. 

_  Charleston—The machinery has begun to arrive for the new 
ice factory. 

Chicago—The Economic Ice and Cold Storage company; 
capital stock, $1,000,000; incorporators, Norman Totten, John 
H. Londrigan and John A. Lane. 

Chicago—The West Side Artificial Ice Co.,capital, $100,000, 
has been liceused to incorporate. The promoters are Frank L. 
Strong, G. Wharton James and John D. Skinner. 


INDIANA. 


_ New Albany—The New Albany Ice Works Co. are making 
improvements on their plant, and will increase the number of 
employes. 
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KANSAS. 


Pittsburgh—The Pittsburgh Ice Co. have started their new 
machine. The prime charge of ammonia was furnished by I. 
D. Fletcher, of New Orleans. 


KENTUCKY. 


Mayfield—The Mayfield Water and Light Co.. will put ina 
10 or 12-ton ice machine at once, and will install an electric 
lighting plant later. 
LOUISIANA. 


New Orleans—The Municipal Ice Co. will soon start their 
new 150-ton machine, which will make their capacity 200 tons 
per day. The prime charge of ammonia will be furnished by 
I. D. Fletcher, of New Orleans. 

Shreveport—The Louisiana Ice and Cold Storage Co., Adolph 
Busch, president, are pushing their new factory to an early 
completion. 

MARYLAND. 

Lonaconing—A stock company with Geo. Schwarzenbach, 
president, and Lloyd Lowndes, secretary, has been organized 
to erect an ice factory. 


MISSISSIPPI. 

Lexington—An ice factory is one of the projected improve- 
ments. 

Natchez—The Natchez Ice Co. are overhauling their works 
to increase capacity by five tons. 

Scranton—The Pascagola Ice Co. have started their new tIo- 
ton machine. The prime charge of ammonia was furnished by 
I. D. Fletcher of New Orleans. 


MISSOURI. 


Carondelet (St. Louis)—Another boiler has been placed in the 
building of the Carondelet Electric Light and Power Co. 


St. Louis—The St. Louis Ice Manufacturing and Storage 
Co. is putting in a new 35-ton ice machine, making their total 
capacity about seventy tons per day. 


Moberly—The machinery for the new ice factory arrived 
February 25. 
NEW JERSEY. 


Asbury Park—The new ice factory will be ready to make ice 
by May 1; capacity, twenty tons. The plant will have cold 
storage rooms tor the general public. They have purchased a 
York machine. The firm name is the Asbury Park Ice and 
Cold Storage Co. 


Holly Beach.—F, G. Smith has purchased a 5-ton York ma- 
chine for making ice. 


Woodbury—Prominent citizens are organizing an ice manu- 
facturing company with a capacity of twenty-five tons. H. B. 
Wilson is pushing the enterprise. They will use the Sulzer- 
Vogt machine. 

NEW YORK. 


New York—The Kings County Hygienic Ice Co. has been 
incorporated, with a capital of $300,000 to manufacture and sell 
ice, to make and supply cold air, and run refrigerating ap- 
paratus for cold storage and other purposes. The business is to 
be located in Gravesend. The directors are John Y. McKane, 
of Sheepshead Bay, William G, Pierson,of Brooklyn, S. Stryker 
Williamson, of the town of Gravesend, John Curren, John H. 
O’Rourke and Michael J. Dady, of Brooklyn, and Kenneth F. 
Sutherland, John A. Cook, and Richard V. B. Newton, of Coney 
Island. 


NORTH CAROLINA. 

Charlotte—Worth & Carmichael will have a 25-ton ice factory 
in operation by June 1. 

New Berne— The additions to the New Berne Ice Co.’s plant, 
increasing the capacity to twenty tons, are progressing rapidly’ 
The storage house is finished, and two 60-horse power boilers 
have been set up. 

OHIO. 

Youngstown—The Crystal Ice Co. have found excellent water 

for the ice factory at a depth of r4o feet. 


OKLAHOMA. 
Oklahoma City—Williams & Watson have started their new 


‘**Southern” machine. The ammonia was furnished by I. D. 
Fletcher, of New Orleans. 


PENNSYLVANIA. 
Philadelphia—Arrangements are being pushed by the 
Brinckle Bros. for the incorporation of the Pennsylvania Ice 
Manufacturing Co.,with a capital stock of $500,000, and capacity 
of 250 tons per day. They intend to use the plate system of 
manufacturing, made by the Frick Co. 


TENNESSEE, 
Harriman—An ice factory company has been organized; cap- 
ital, $20,000. 
TEXAS. 
Abilene—Is to have an ice factory. 
Brenham—The Brenham Oil, Compress and Manufacturin 
Co. will put in a 20-ton Hercules machine for making ice ot 
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cooling a cold storage house. 
lighting plant. 


Cisco—An ice factory is in course of erection. 
Fairland—Is to have an ice factory. 


Flatonia—Parish & Montgomery are overhauling the ice fac- 
tory with a view to purchasing it. 


Henderson—Is to have an ice factory. 
Hillsboro—The new ice factory has been completed. 


Houston—A. Wehlet is enlarging the capacity of his ice 
factory. 

Navasota—Horlock & Holly are erecting a 7-ton ice factory, 

Paris—A new 25-ton ice factory, costing $75,000, is in course 
of erection. 
__ Velasco—The Velasco Ice Co. are erecting buildings for an 
ice factory. The plant will have ten tons capacity. Simpson, 
Hartwell & Stopple, of Houston, will superintend the erection 
of the machinery. Their machinery arrived early in March. 


Victoria—The 15-ton ice plant will be enlarged by purchase 
of new machinery. 


They will also install an electric 


VIRGINIA. 


Clifton Forge—The Clifton Forge Ice and Refrigerating Co. 
has been organized; J. C. Carpenter, president; F. M. Jones, 
secretary and general manager. 

Richmond—The Transparent Ice Co. has rebuilt the factory 
recently burned. 

WASHINGTON. 

Seattle—The Seattle Automatic Refrigerating Co. have 
completed an ice tank for nine plates on the Leigh refrigerating 
plate system (patent applied for), with which they will manu- 
facture twenty-four tons of ice daily. 





ICY ITEMS. 

—H. A. Orth will enter the ice business at Harris- 
burg, Pa. 

—Geo. W. Burroughs has entered the ice trade at Lafay- 
ette, Ind. 

—Holton Bros.will handle Las Vegas ice at Albuquerque, 
N. M., this season. 

—Jos. T. Engelby has purchased the Roanoke (Va.) ice 
factory, paying $6,500. 

——Parish & Montgomery, ice makers at Dallas, Tex., will 
put in an electric light plant. 

——The National Ice Co., of California, will erect a bottling 
establishment at Visalia, Cal. 

—Benj. Yates, Sugar Notch, has purchased the business 
of the Hanover Ice Co., Hanover, Pa. 

—The Diamond Lake Ice Co., with a capital of $5,000,has 
been incorporated at Muskegon, Mich. 

—The Galveston (Tex.) Refrigerating and Ice Co. will 
bore two artesian wells for their works. 

Benj. Top-Miller, of Cincinnati, has leased Capt. E. 
Bewley’s ice factory at Bowling Green, Ky. 

—Chas. Matthews and others have incorporated a new ice 
company at Plainfield, N. J.; capital, $350,000. 

—A. J. Hammond, of Fox Lake, Wis., has purchased the 
ice business of the late L. M. Gray, of Coldwater, Mich. 

——The Greene County Ice Co. and Rea Bros., of Cox- 
sackie, N. Y., have sold their ice to the Natural Ice Co., of New 
York, 

—Hoadley & Armstrong, Otter Lake, Mich., contemplate 
building ice houses at that place in time for the harvest of 
1892-93. 

—Lon. Sells has gone into the ice business on his own ac- 
count at Bridgeport, W. Va., handling manufactured ice from 
Wheeling. 

—Geo. E. Voorhees, Jr.,representing the Electric Ice Co., 
of Morristown, N. J., has made arrangements to remove part of 
the plant to Asbury Park. 

—The Huse-Loomis Ice Co., of St. Louis, have put their 
barges at Alton, Ill., and other Illinois river towns in repair to 
make shipments south. 

——C. A. Drayton, having resigned his position as manager 
of the Savannah (Ga.) Crystal Ice Co., Col. G. N. Sausey has 
been elected to that position. 

——S,. S. Ellsworth & Co. have purchased the ice business 
of D. E. Dewey, of Penn Yan, Pa., the former being now by 
purchase the only firm in the trade there. 

——J. & T. Hurley have purchased the three ice houses of 
C. T. Arkins, of Sandwich, Mich., with 3,000 tons of ice. Mr. 
Arkins will manage the business for the purchasers. 

—Mr. Kaye, of Louisville, has purchased the ice factory 
of Capt. L. M. Tucker, at Columbus, Miss. Mr. K. will erect a 
bottling works at Columbus, to be run in connection with the 
factory. 

——D. F. Kenly & Co., Chicago, recently galvanized ten 
trombone coils for ice machines, which were twelve feet long by 
nine and one-half feet high, to be set up in a Cincinnati ice 
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plant, Kenly & Co. being the only galvanizers in either city able 
to handle the job. 

—tThe City Ice Market is a new company incorporated at 
Minneapolis, Minn., by T. Guldbrandsen, Wm. A. Thies and 
Louis Seaman; capital, $25,000. The company will handle ice 
at wholesale and retail. 


—The artesian well contractors at the Mobile, Ala.,ice fac- 
tory have obtained a better flow of water than was had at the 
experimental well dug at the brewery in the samecity. The 
well is 755 feet deep and has a flow of 700 gallons per minute at 
a pressure of 40 pounds. 

——The Wagner Lake Ice Co., of Sandusky, Ohio, has sold 
its Mansfield branch to the Mansfield Ice Co., Ed. Kerber,the late 
manager of the Wagner Lake Ice Co. at Mansfield, going to 
Cleveland in the interest of his company. 


The McCray Refrigerator Co. shipped three car loads 
of their goods in one shipment during the last week of Febru- 
ary. They have also supplied the Illinois Deaf and Dumb Asy- 
lum, at Jacksonville, with one of their monster ‘‘ Chiefs.” 


The Hercules Iron Works are now placing one of their 
10-ton ice making and refrigerating machines in the Groveland 
apartments building, South Side, Chicago. The machine will 
make ice daily for the tenants and refrigerate the separate cool- 
ing chambers for each suite of apartments. 


——The crop at Ashland, Wis., was finally housed March 
20, 30,000 tons being stored, of which 20,000 tons will be used at 
home. The total cut on Chequamegon bay was over 100,000 
tons, the supplies going southward. Quite a number of specu- 
lators were interested in the cut this winter, who will probably 
be a feature in the business at Ashland hereafter, having done 
well thus far. 


—Henry Herman Sulzer, president of the Sulzer-Vogt 
Machine Co., of Louisville, Ky., died March g, at his 
father’s home, 310 East Jacob street in that city. Mr. Sulzer 
had been for two years afflicted with Bright’s disease, compli- 
cated with a complaint of the heart. A year ago he lost a part 
of the left hand by an accident, and this shock hastened his end. 
Mr. Sulzer was born in Louisville, Ky., in 1851. 


— On Saturday, March 5, Siegel, Cooper & Co. opened their 
new store, corner of State and Van Buren streets, Chicago, In 
the basement of the building, whichis most beautifully and elabo- 
rately fitted up, is a Hercules refrigerating machine which cools 
the drinking water, the soda water, the storage chambers for 
the restaurant and the meat chambers for the butcher shop, de- 
signed and erected by the Hercules Iron Works, of Chicago. 


—J.R. Keeling, brother of N. R. Keeling, the ice machine 
inventor and builder, has leased the ice factory at La Grange, 
Ga., of the La Grange Ice Manufacturing Co.,operating a Keel- 
ing machine, built by the Van Winkle Gin and Mach. Co. Mr. 
Keeling has also entered into negotiations with other operators 
of Keeling machines in the South for leases, offering a nice per- 
centage on their investment for them, and hopes to control 
several of these factories this season. 











AN IMMENSE MACHINE. 


The De La Vergne Refrigerating Machine Co.are about ready 
to ship to St. Louis, to the Anheuser-Busch Brewing Associa- 
tion,the largest refrigerating machine in the world. The capac: 
ity of this machine for refrigerating, when making forty revolu- 
tion per minute, is equal to the work of cooling accomplished by 
the melting of 500 tons of ice in twenty-four hours. 

The gas cylinders are double-acting,24 inches in diameter by 
48-inch stroke. The Corliss engine is cross compound condens- 
ing 600 horse power. The steam cylinders are 32X64 x 48-inch. 
The machine is 28 feet 6 inches high, and occupies floor space of 
37 feet 3 inches X 22 feet 3 inches. There are two fly wheels 14 
feet 8 inches diameter. 

The crank shaftis made of best selected horseshoe scrap iron, 
and is 15% inches diameter,the crank cheeks being banded with 
wrought iron straps 2 inches thick, shrunk on. The shaft weighs 
28,820 pounds. The compressor connecting rods weigh 3,400 
pounds each, and the steam connecting rods weigh 3,800 pounds 
each. The phosphor-bronze used in the connecting rods and 
bearings weighed 44% tons in the rough. The total weight of the 
machine in the rough was 390,000 pounds; the finished weight 
will approximate 175 tons. 

In response to numerous requests and inquiries from en- 
gineers and managers of plants using mechanical refrigeration 
desiring to inspect this monster machine prior to its shipment to 
St. Louis, the De La Vergne company threw open their works to 
the public and invited guests on Saturday, March 19, when an 
opportunity was offered those interested to see this great plant; 
and in consequence there was a continual stream of guests to and 
through the works all day long, the company serving a fine 
luncheon to such of their guests as desired refreshment. 


x 
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THE BOYLE PATENTS. 

In the Marchissue of IcE AND REFRIGERATION notice was 
made of the action of the De La Vergne Refrigerating Machine 
Co. against John Featherstone e¢ a/., the question involved being 
the validity of the James Boyle patents on ice and refrigerating 
machinery. Boyle made application for patents November 24, 
1875, and died three days later, and March 21, 1876, patents were 
issued in the name of Boyle. The De La Vergne company con- 
tended that the patents were valid, they having obtained rights 
therein by virtue of a contract between Boyle and Thos. L. Ran- 
kin. On the other hand, defendants contended that no patent 
was ever legally issued, as in no way could a patent issue to a 
dead man, and the issuance of a patent to Boyle, being dead, 
was the same as though issued in blade, in which case it would 
be void. 

On February 29, after this paper had gone to press, Judge 
Blodgett, of the U. S. District Court for Northern Illinois, 
rendered a decision in the case, finding for the defendants. The 
Court holds that all patent rights exist only by virtue of the 
statutes, which recognize only three classes of grantees to 
whom a patent may issue: The inventor himself, the assignee of 
the inventor when the assignment is made before the issue of 
the patent, and the executor of the inventor, if the inventor 
dies Batons the patent is granted. Having drawn attention to 
the character of a patent,and shown that there must by its terms 
be, as grantee, a person capable of taking, the court reasons from 
the analogy of title deeds to lands,etc., which if issued to a dead 
man are void for want of a grantee 7” esse, that upon the prin- 
ape established in those cases, a patent issued toa dead man is 
wholly inoperative. 

In this case the rights conveyed by the patent as issued 
cannot descend to the ‘‘ heirs” because, there having been no 
grantee zz esse, there was no grant of rights to which the heirs, 
or their representatives for them, could lay claim, since such 
rights can only descend from a grantee actually in possession of 
them. And this condition is provided for by the statute, which 
gives to the executor of an applicant for a patent who dies before 
the patent is issued the right to apply for and obtain the 
patent sought, to be held in trust for the heirs, devisees and 
assigns. Therefore, on the death of James Boyle his adminis- 
trator should have suggested the death to the Patent Office and 
taken up the prosecution of the application. The fact that on 
the death of James Boyle his widow made a contract with Thos. 
L. Rankin to prosecute the application does not help the case, 
since at the time of the making of this contract, she had no right 
to act, not being the administratrix of the estate, no one, in fact, 
having been appointed to administer the estate until after the 
patent office had allowed the patent. All subsequent proceed- 
ings, therefore, were void ad initio because Boyle, the grantee, 
was dead at the time the patent was issued. No rights 
under the patent could be conveyed by those who claimed under 
it, for it was void from the beginning, no matter what their con- 
duct in reference to its validity may havebeen. The bill is dis- 
missed for want of equity. 





THE FIRE RECORD. 


——The ice house of Abe Davis, St. Joseph, Mo., was 
burned February 27; loss, $200. 


——McGuire & Frie’s ice houses at Crescent, near Schenec- 
tady, N. Y., were burned March 1; no insurance. 


_——The ice storage warehouse of the Knickerbocker Ice Co., 
eee ees was damaged by fire March 12; loss, $6,000; in- 
sured. 


_ _——The stables, twelve horses and the storage house of the 
Knickerbocker Ice Co., Philadelphia, burned March 12; loss, 
$75,000. 

__——J. E. Macuen’s ice house, holding 3,000 tons of ice, at 
Milford, Mass., was burned March 11; estimated loss, $5,000; 
Insurance, $2,500. 

—tThe general store and ice house of the Scott Coal Co., 
Scott Haven, Pa., were burned February 20: loss, $10,000; cause, 
locomotive spark. 

——The cold storage warehouse of Winans & Waldenaire, 
at Benton Harbor, Mich., was burned March 19; loss, $30,0003 
insurance, $18,000. 

: The Denton Ice Factory, Denton, Tex., was burned 
February 29, by an incendiary; loss, $10,000; insurance, $4,000; 
indebtedness $2,500, secured by mortgage. 

——Fire on March 17 badly damaged the Philadelphia, Pa., 
market house at Thirtieth and Market streets, the most com- 
pletely equipped structure of its kind in the city. Most of the 
stock was saved, but the costly refrigerators and interior of the 
building were completely gutted. The loss is estimated at over 
$75,000, covered by insurance. 





——The Rocky Mountain Oil Co., of which Dan P. Eells, 
of Cleveland, is president, and H. M. Claflin, of Cleveland, is 
secretary, with offices at Pueblo, Colo., and Cleveland, Ohio, 
and owning large oil wells in the Florence field in Colorado, is 
erecting an extensive paraffine plant at Overton, near Pueblo. 
A 60:ton Pontifex-Hendrick refrigerating machine will be fur- 
nished by the Hendrick Manufacturing Co. The Colorado Am- 
monia and Chemical Co., of Denver, will furnish the prime 
charge of aqua ammonia. 
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RAILWAY REFRIGERATION. 


The M. & O. railway has placed an order for 300 refriger- 
ator cars with the Mt. Vernon (Ill.) car works. The road ex- 
pects a large traffic in small fruits this spring. 
The Santa Fé road has organized the Santa Fé Fruit and 
Refrigerator Line, all maddy Spel cars of the company being 
separated from the other rolling stock and operated as a distinct 
line. E. H. Davis, formerly commercial agent of the company 
at Wichita, Kan., has been appointed manager of the line. 
—tThe special rate of goc. per hundred pounds, made by 
the Transcontinental Association on citrus fruit from California 
to Chicago, etc., in order to hasten the movement of the frosted 
orange crop east, having expired by limitation on February 15, 
the association has refused to continue the rate, the old rate 
being restored. 


It is reported that a new refrigerator transportation 
company has been organized at Chicago, with Horace Tucker, 
late general freight agent of Ill. Cent. road as president and gen- 
eral manager. The company, so the information is, will be com- 
posed of large shippers and receivers of and dealers in foreign 
and native fruits at Chicago, St. Louis and Cincinnati and orange 
growers of Florida, etc. 














MISCELLANEOUS ITEMS. 


—tThe H. B. Franklin Packing Co., of St. Joseph, Mo., 
now own a special train of twenty-five refrigerator cars. 


—The La Salle (Ill.) Brewing Co. is putting a 25-ton 
Hercules refrigerating plant in their brewery. 
The Idaho Brewing Co., Moscow, Idaho, has awarded 
the contract for a combined io-ton ice and refrigerating plant 
for the new brewery that they are erecting. 


——The Phcenix Brewery of Louisville, Ky., have about 
completed setting up a 110-ton refrigerating machine built by 
the Sulzer-Vogt Machine Co., making the second order they have 
placed with this firm. 


——tThe Oil Creek Refining Works, of Titusville, Pa., has 
recently started its new paraffine works, for which the Hen- 
drick Manufacturing Co. constructed one of its 15-ton Ponti- 
fex-Hendrick refrigerating machines. 


——The Sulzer-Vogt Machine Co. are constructing a 50-ton 
refrigerating machine for the Knoxville (Tenn.) Brewing Co. 
being the second order of the brewery company, the first having 
been a 30-ton machine, set up over five years ago, the first ma- 
chine ever made by the Sulzer-Vogt company. 


——The Terminal Warehouse Co. have just completed a 
warehouse building, known as ‘‘ Central Stores,” which is one of 
the largest in the country. It covers an area of twenty-eight 
acres, and is located on Twenty-seventh and Twenty-eighth 
streets, between Eleventh and Thirteenth avenues, New York 
city. The building is several stories in height, with cellar, and 
has a capacity of 1,000,000 barrels. George B. Mallory was 
the engineer and architect. W. W. Rossiter is president of the 
company and B. H. Lane is secretary and general manager. 
The freezing and cold storage department has a capacity of 
60,000 cubic feet and is equipped with a 6o0-ton Pontifex-Hen- 
drick refrigerating machine, with brine circulating system, both 
furnished by the Hendrick Manufacturing Co. 








VISIT VELASCO 


Via the Missouri, Kansas & Texas railway, Houston, the I. & 
G.N., and Velasco Terminal railways. Daily passenger trains 
leave Houston 10:45 A. M., arriving at Velasco 2:05 P.M. For in- 
formation concerning Velasco, or for routes, rates, maps or time 
tables of the M., K. & T. Ry., call on or address, 


E. B. Parker, Asst. Gen. Pass. Agent, 
509 Chestnut street, St. Louis, Mo. 
W. G. Granam, Act’g G. P. and T. A., 
Parsons, Kan. 


TICKETS TO TEXAS. 


Nature has decreed that in some parts of the country, at 
least, it should be cold in winter, but she has generously pro- 
vided for those who seek a milder climate. To the winter resorts 
of Texas, via Austin, Houston, San Antonio, Rockport, Corpus 
Christi, Galveston, Lampases, El Paso, and Deming, N. M., 
the Missouri, Kansas & Texas railway will, until April 30, 
sell at very low rates, round trip excursion tickets having a 
transit limit of thirty days each direction, with a final limit to 
return until June 1, 1892, being good to stop off at all stations in 
the state of Texas within the transit limit of the ticket. This 
road will also sell at greatly reduced rates round trip excursion 
tickets to California and Mexican points, limited to six months 
from date of sale, granting stop-overs both going and returning. 
For further information, call on or address, 

E. B. Parker, Asst. G. P. and T, A., 
509 Chestnut street, St. Louis, Mo, 
W. G. Granam, Act. G. P. and T. A., 
Parsons, Kan. 
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ICE MACHINE. 


No. 463,958. Burchard Thoens and August Gerdes, New Orleans, 
La. Filed April 18, 1891. Serial No. 389,494. Patented 
November 24, 1891. (No model.) 








Claim.—An ice machine having two condensers main- 
tained at different temperatures, a vessel or trap connected 
by a pipe to the fluid outlet of the first condenser, an 
absorber,and a pump to which the fluid from the absorb- 
er and the water from the vessel or trap are drawn 
througha single suction pipe, substantially as described. 


ICE ELEVATOR. 

No. 464,259. John J. Stein, Lewisburg, Pa. Filed April 13, 1891. 
Serial No. 388,808. Patented December 1, 1891. (No model.) 
Claim.—1. Vhe combination,inan elevating machine, 

of the pivoted upper section, the lower section slidably 

attached to said upper section, a platform mounted on 
said lower section, and means for raising and lowering 
both sections, substantially as described. 





2. The combination, in an elevating machine, of the 
pivoted section, the sliding section mounted thereon, an 
inclined platform secured to said sliding section, and 
means attached to said sliding section for raising and 
lowering the same, substantially as described. 


REFRIGERATING MACHINE. 


No. 464,348. Paul Beck, Augsburg, Germany, Filed January 7, 
. 1890. Serial No. 336,198. Patented December 1, 1891. (No 
model.) Patented in Germany November 22, 1889. 


Claim.—In refriger- 
ating machines, the 
combination of a cham- 
ber s upon the compres- 
sion cylinder having 
pipe connections e / 
leading to the expan- 
sion coils and to the 
condenser and having valve » communicating with the 
compression cylinder, and a positively operated valve g 
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for closing the inlet from condenser, with a separator g, 
containing cones and infundibuliform parts, or the like, 
said parts preventing the medium in chamber s from 
entering the compression cylinder, whereby a portion of 
the refrigerating medium may expand within the sepa- 
rator and into the compression cylinder so as to cool the 
refrigerating medium on its passage to the expansion 
coils, and also assist in driving the piston of the pump. 


ICE MAKING, COOLING AND REFRIGERATING 
APPARATUS. 

Frederick B. Hill, London, England, assignor of three- 

fourths to James Sinclair, same place. Filed December 27, 1888. 

Serial No. 294,749. Patented December 1, 1891. (No model.) 

Patented in England December 6, 1886, No. 15,914. 


Claim.—The improved refrigerating process, con- 


No. 464,434. 


sisting in first evaporating practically the whole of 
i thereof, 


the ammonia from a_ solution dehydrat- 














_ ing the said ammonia, 
@ and liquefying the same 


f& 4) by passing it through a 

4 == 4} ~condenser, and collect- 

Ws ==}]|| ing the liquid ammonia 

(==) in suitable refrigerating 

| ===4||_ tubes or chambers, and, 

mi (=) after the flow of the 
fx say oe liquid ammonia to the 
=) mL said tubes or chambers 
| an has ceased, cooling the 
eZ impoverished — solution 


and then controlling as 
required the expansion 
of the ammonia in the 
said tubes or chambers and the return of the ammoniacal 
gas therefrom to the said solution, substantially as and 
for the purpose specified. 


REFRIGERATING ROOM. 

No. 466,049. Daniel J. Davis, Chicago, Ill. Filed April 7, 1891. 
Serial No. 387,980. Patented December 29, 1891. (No model.) 
Claim.—-In a refrigerating room, the combination, 

with the inclosing walls, of a number of inclined boards 

arranged one above the other on two or more sides of 
the room, a water tank placed above the room, a num- 
ber of water pipes extending downwardly therefrom, and 
the horizontal pipes arranged parallel with and above 
the first inclined boards and into which the pipes ex- 





















































tending downwardly from the tank are inserted, said 
horizontal pipes being perforated and throwing a series of 
minute streams of water on to the inclined surfaces of the 
upper boards, whence the water drips down over the 
rest of the inclined surfaces and is conducted outside, 
substantially as set forth, 
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HAINES ELIMINATOR. 


We herewith present sectional views of the two forms in 
which this device is constructed. The Hine Eliminator is not 
new to the market; it was brought out in 1888, and several 
hundred of them are now in use. The exceedingly high merit it 
has been demonstrated to possess, both as a separator of water 
from live steam, as well as an extractor of oil and grease from 
exhaust, and the importance of such a device to ice manufact- 
urers who desire to utilize water condensed from exhaust steam, 
prompts this publication. As will be seen, it is made for steam 
pipe running either horizontally or vertically, and by inverting 
the vertical form the course of the steam, be it up or down, 
is immaterial. 

Scientific investigation has demonstrated that, to obtain 
complete mechanical steam separation, provision must be made 
for carrying the particles eliminated out of and away from the 
action of the steam current before they can again be taken up 
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Fic. 2—HORIZONTAL. Fic. 3—VERTICAL, 

by the rapidly moving steam. By reference to Fig. 2, it will be 
seen that the steam upon entering,as indicated by arrow courses, 
is driven against a transverse corrugated diaphragm extending 
vertically to half the length of the body, which divides the inlet 
from the outlet side. By contact with this diaphragm and the 
corrugated surfaces of the body the steam is thoroughly broken 
up and separation accomplished before the turning of the steam 
into the outlet side. At the proper aerial distance below the 
diaphragm are two converging disks, B 2, between which the 
separated particles instantly pass into the well or chamber below, 
out of the steam current, from whence they are discharged 
through valve 4. Steam by its elastic nature readily accommo- 
dates itself to changes of direction, while the heavier substances 
will pass ina direct course. It will be seen,therefore, that these 
particles, being at once deposited in the lower chamber out of the 
current, the purified steam passes under the diaphragm, thence 
upward and out, being deflected by an inward extending pipe at 
the immediate point of outlet. 

Fig. 3 (vertical). At the side on one end, a currugated de- 
flecting partition extends half the length of the body, forming 
the inlet. At the opposite end a vertical pipe, cast with a flange 
and standing out from the body, forms the outlet. The steam 
in passing through the deflecting partition obtains centrifugal 
action, and by contact with the inner corrugated surfaces is 
broken up; the oil, water, etc., eliminated, readily flow down the 
vertical corrugations and out, while the steam, diverted from its 
“ac current, passes through the vertical pipe to point of de- 
ivery. 

As a manifestation of the confidence held by the manufact- 
urers in the efficiency of their eliminator, they will send it to 
any responsible party on a month’s trial to be applied either asa 
separator of water from live steam or as an extractor of oil, 
grease and dirty water, from exhaust, with the understanding that 
if it fails to give entire satisfaction the same can be returned at 
their expense for freight charges both ways. Full particulars 
may be had from the 


HINE ELIMINATOR CO., 106 Liberty St., New York, 
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WANTED AND FOR SALE ADVERTISEMENTS. 








For Sale at a Bargain. 

A new 15-ton ice or refrigerating plant, consisting of one 14x30 Corliss 
engine, and one 12x24 ammonia compressor; 10,000-1b. fly wheel and founda- 
tion plates. Address FRANK TOOMEY, 131 N. 3d st., Philadelphia, Pa. 


Engineer Wanted. 

Head engineer with experience on absorption machine for cold storage 
work. Must be thoroughly capable of handling engineering force and pipe 
fitters. Night engineer also wanted with absorption machine experience. 
Address, giving experience and references, *“* L. A. R.” care ICE AND RE- 
FRIGERATION, 177 La Salle St., Chicago. 


Position as Engineer. 

A mechanical engineer, who is thoroughly experiencedin constructing 

and running of ice machines (compression system) and of refrigerating 

plants wishes a position for office duties or for superintending the erecting 

and running of ice machine plants. Address “Ll. L. M.,” care [cE AND RE- 
FRIGERATION, 177 La Salle st., Chicago, 111. 


Ice Factory for Sale. 

Ice factory company, four acres land, manager’s house, two 10-ton ma- 
chines, plenty water, only refrigerator in the city cooling all products, beer, 
etc. Or I will take a live business man on half interest,plant paying 15 per 
cent on $50,000. No reason for selling outside of too much other business to 
attend to. Address * J. J.C.” care ICE AND REFRIGERATION, Chicago. 


Situation as Manager or Superintendent. 

Situation wanted as manager or superintendent by a practical mechan- 
icalengineer. Experienced in designing and construction of marine and 
stationary boilers, stand pipes, tanks, heavy plate iron work, construction 
of engines, pumps and heavy machinery, buying and office work. Also 
familiar with use of fuel oil piping, and with handling anhydrous ammonia, 
rigging and moving heavy machinery and making repairs. Fourteen years 
in charge of work. Good references. Address ‘* Engineer” care ICE AND 
REFRIGERATION, 177 La Salle st., Chicago. 


Business Opportunity. 

A controlling or partialinterest in a prosperous heavy boiler, tank and 
plate work manufacturing business, located at Chicago. ‘Total investment 
about $100,000, more economically and eligibly located than any of its com- 
petitors. The largest and most complete plant in heavy tools in the West, 
in perfect order. Shops are crowded with profitable orders. Growing 
business. No limit to the field. Reason of selling, illness of principal offi- 
cer, An excellent opportunity to get into a well established and growing 
business. Most thorough examination invited. Address High Grade 
Boiler, Care McMurdy & Job, Att’ys, Chamber of Commerce Bldg., Chicago. 
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DAMPER REGULATORS, FEED WATER HEATERS, 
AND ALL KINDS OF ENGINEERS’ SUPPLIES. 


and 934 Andrews Street, 


ROCHESTER, N. Y. 


Ss2 


© 


A PENNY SAVED 


’ the cheapest good black ever made. 
us for particulars. We sell to nearly every 
brewer and ice machine plant in Chicago, 


THE NUBIAN IRON ENAMEL 60., ‘7 *° 


Write us for letters 


from users, etc. 


77 Warren S«., 
NEW YORK, 


Is a penny earned, If your 
brine pipes can be made to do 
longer service, or your other 
iron work, such as condens- 
ing tanks, etc., will look bet- 
ter, why not use the material 
that will do this? which is 

Write 


and hundreds elsewhere, 


19 NUBIAN AVENUE, CRAGING [Le 


(A CHICAGO sUBURB.) 


APRIL, 1892,] 2. WCE 30, LUND so5 TREN KON) - 281 





ATTENTION, CREAMERIES!! & a ae L GALIGHER. 




















re | exancria rove POE |e. 
EA BE nbo Separator. Ae peepee 





aimiaieubIN Ie Je.e1 ei 


| IGE AND REFRIGERATING MACHINERY 


Capacity of | Plants Increased 
AT A MINIMUM COST, 
REPAIRS AND ALTERATIONS MADE. 
































i Perfected FOR oon « 


See aes ICE FACTORIES, 
i Distilled Water 2 rep oe 


; Apparatus A SPECIALTY .. . 











































































































































































































: (Nanufacturers’ Agent ———_——_—_—_ 
: ELECTRIC LIGHT MACHINERY, 






















































































= ie - 
Rarer hah om BOILERS, ENGINES, 

HE ne ee - eee ue SEPARATOR tas be detec st capacity 8 

T wh vie 1s Witiralspeed § AMMONIA, ETC. 
of % 300 te Bt tion oe ee ae nute ries aie ee re 2, S00 fa 3,000 Ibs Dae : 

hour. Twoh : e power will run it ee 1arantee this n a Corres pomade soe Solicited, 
respect; material, workmanship and parat 
bowl of th eparat is forged from steel eos 





chine. If you need a large separator, call ot 


a ial 
1 ntrol the Nelson § 
& Peterson and the Stephens Patent for the U. is! Ue th ae Alexan det ia aud s Cor. Scott and Denison Streets 
Jumbo Separators. . e 


DAVIS & RANKIN BLDG. AND MFG. CO. GAINESVILLE, TEXAS. 


240 TO 254 WEST LAKE STREET, CHICAGO. 


Mil LisOoluRN. H i A. W. SWANITZ, CONSULTING ENGINEER, 
Consulting Engineer, pimempy repre ER Sip eT eee. 
eo THE “KILBOURN” ICE Makin? *& 106@=KelPigerating Machinery 
ano REFRIGERATING MACHINES Bee he Ac foi 701 STOCK EXCHANGE BUILDING, 

942 Drexel Building, PHILADELPHIA. : one te i rei ne 


SERB REE REE ORR ESTAR R ESOC EER REP EREe 


HALL. ENGINEERING CO. i gee 
itce pea LCS Mie WiaoeRetrigenating Plants 


STEAM POWER PLANTS, N.-W. Corner 6th and Locust Streets, 
ELECTRIC LIGHT AND POWER PLANTS, 
WATER WORKS, GAS WORKS, 


GENERAL MECHANICAL CONSTRUCTION. a, Sie LOUIS, i@: 


J. M. WESTERLIN. ALLAN CAMPBELL. 


WESTERLIN & CAMPBELL, 


Consulting Engineers’ Contractors 


FOR 











ICE MAKING AND REFRIGERATING MACHINERY, 
26 West Lake Street, Room 11, 
CHICAGO. 


AMMONIA FITTINGS AND ICE MACHINE SUPPLIES. PIPE WORK, REPAIRS, TESTS AND ALTERATIONS A SPECIALTY. 
PLANS, SPECIFICATIONS AND ESTIMATES PROMPTLY FURNISHED, 


ICE AND 


REFRIGERATION 


[APRIL, 1892. 


DIRECTORY QF ooo +* 


Ice Factories, Ice Dealers 


NORTHWEST COLD 


Wm. MCGUIRE, 


THE PICTET ICE WORKS, 


Manufacturers of Artificial Ice from Filtered 
and Double Distilled Lake Erie Water. 
Capacity, 30 tons per day 
20, 22 & 24 Center St., Gioveland. OF 


THE WASHINGTON MARKET CO. 


Central, accessible and close to business, with 
over 300,000 feet cold storage space. 
Center Market: 7th and Pa. Ave., N. W. 


/ Washington, DG: 
CENTRAL ICE CO. 


REPRESENTING Lookout Ice & Cold Storage Co. 

Chattanooga Ice & Bottling Co. | 

Big Spring Ice Co. } 
Chattanooga, Tenn. | P. 


Wm. McGuirgE, Mgr. 


Office: 
Factories: 


Wall Street. 


ICE BROKER, 


Ice Capacity, 
125 oni daily. 


O. Box 1264. 


C. H. PrEscorTrT, Pres. 
STANDARD ICE CO. 


Daily capacity, 135 tons. 


Atlanta, Iceville and West End. 
Morris BENJAMIN, Mgr. 


J. WALTON CURTIS, 


Ice bought and sold on commission, 


and Cold Storage Houses. 


“EXCELSIOR ICE & COLD STORAGE co. 


Ice capacity, 80 tons daily. 
W. H. Howe, Prop. Nashville, Tenn. 


STORAGE & ICE co. 
Sec’y and Treas. 

J.C. Lewis, Vice-Pres. 

Portland, Ore. | 

GEORGIA ICE CO.---N. 0. ICE MFG. CO. 
| Capac’y, 40 tons daily. Capac’y, 80 tons daily. 
| J.M.BeatH,Gen.Mgr. H.H.BLANK,Supt. N.O. 
Atlanta, Ga. Atlanta, Ga. New Orleans, La. 


JAMES MCCARTHY & SON, 


Wholesale and Retail sealers in Ice, 
Winter and Summer Shipments, 


Boston, Mass. Lake Bras D’Or, Nova Scotia. 


GIFRORDSEReS 


IC 


HUDSON, 
NEW YORK. 


ELAVATING 
CONY EH YING: 
LOW ERING 


cg 





Send for Catalogue 
and Price List, 





~-MACHINERY 


== ALSO == 


CHAIN, bORGINGS; 


ENGINES AND BOLEE Rey 


Briqgs’ Corrugating Elevator Plane : 


For reducing ice to an even thickness and corrugating it uponthe upper surface 
ao one operation on the elevator, during its passage from the water to the house 

It will cut off any amount 
necessary, leaves the top of the 
cakes dry and slightly corru- 
gated. It gives level floors, and 
the ice can be stored with less 
labor and will come out very 
much easier and with less break- 
age thanif not planed and cor- 
rugated. 


CAUTION. 


Planes using cutters which 
have cutting edges that diverge 
from the entering point of the 
cutters, whether made singly or 
in sections, infringe my rights 
under letters patent, the users 
of which I shall hold liable to 
me in damages. 


JOHN N. BRIGGS, Goeymans, Albany G0., N. Ye 





THE peed Vaulting Tong 


Steel Hoisting Tong 
Steel Hand Tong, 
Ice Axes, Ice Hooks, 
Wagon Ice Runs, 
Circle Ice Runs, 
And all other Tools 


used in the Ice 
Business. 










MANUFACTURED BY 


J. G. BODENSTEIN 
& C0, 


STAATSBURG, 
County, NEW YORK, 


County, 


Send for Descriptive 
Price List. 







FOR Of 

HARVESTING Ee. 
AND FOR Descrip 
; tion. 


DELIVERING ICE. 


Mavcragron x WM. TY WOOD2G7 60} 


- ARLINGTON, MASS. 





The oldest and largest Ice Tool Manufactory in 


the United States. 
Send for 


complete illustrated catalogue for 1891-2, 


Ory OUSSERIRIGH es 


LES on 


= ALLISON’S IGE COUPON BOOKS 
ARE WHAT YOU NEED 





BY THEIR USE YOU HAVE 


NO DISPUTES 
Yk NO CHARGING 
NO BOOK-KEEPING 


Manufactured only by the 


ALLISON COUPON CoO., 
Indianapolis, Ind, 


Free Samples, 


APRIL, 1892.) Berean Gr ta eeee ACN) re oe he ks eel Ge Es eA Nie 283 


NEW FEED-WATER PURIFIER AND HEATER 
USES My a STEAM 


This cut shows our Feed Water Heater and Filter combined. Perfectly purifies the feed-water and delivers it to the 
boiler freed from scale iia elements and sediment, FULLY GUARANTEED. 


STILWELL’S 
PATENT IMPROVED 


Lime Extracting Heater. Uses 
Exhaust Steam. Separates the 
oilfrom the Steam per Water. 
It Regulates the Fe The 
Pipes Never Pound. ° revents 
Scale in Steam Boilers, remoy- 
ing alllmpurities from the water 
before it enters the Boiler. 
THOROUGHLY TESTED. 
Over 4,500 of them in daily use. 
r This upright view is a fac-simile 
Dilep ot the appearance of the shelves 
my of a No. 5 Ieater at work on or- 
dinary Lime Water, when the 
door was removed after the 
Heater had been running two 
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ILLUSTRATED CATALOGUE FREE. 
ESTA Bu SHED 
LIN 186 Q 




















Ice Making, can do so by the use of . 


- Hine’ s Eliminator a 








HORIZONTAL. Ir EXTRACTS THE O1L, Dirt AND GREASE FROM THE STEAM, thus purifying the 
water of condensation. Attached to a main steam pipe will deliver Dry Sream at any point of delivery. In 
a test of Stream SEPARATORS made at Cornell University in 1891, the Hine Eliminator demonstrated its 
superiority over all others. For full particulars address 





ovine! 





HINE ELIMINATOR CO. rus suas NEW YORK 
AUG. MARITZEN, He 

ue n@ineer and A\rehiteect 

KORO REE COLD STORAGE HOUSES, | 





ICE FACTORIES, 

ICE HOUSES, 

BREWERIES, MALT HOUSES, 
GRAIN ELEVATORS, 

WAREHOUSES, 

DISTILLERIES, 

ENGINE AND BOILER HOUSES, 

ETC., OR ANY OF THEIR SPECIAL PARTS. 


ae 


WILL FURNISH ON SHORT NOTICE 


ALL PLANS, SPECIFICATIONS AND ok 


ESTIMATES FOR COMPLETE 


















And also for Remodeling and Improvements in Old Buildings, Etc. 








ROOMS 40, 42, 44, 46, 48, No.177 LA SALLE STREET, 


BEST OF REFERENCES FURNISHED AND @ CORNER MONROE, 


Seno bicago, Ill: 


SATISFACTION GUARANTEED. . . «= > 


4 
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No 
a 


IMPORTANT TO ICE MAKERS. 


* TRI-SODIUM PHOSPHATE GHEMIGAL WATER PURIFIER. 





—PATENTED—— — 
A staple salt for the purification of water, HOT or COLD, free ] By its use the impurities are rapidly eliminated from hot or 
from injurious action to ice, water or metals. | cold water, by precipitation in tanks, producing a clear, 
It prevents mice ens oo ee yields an absolutely i soft, wholesome water for freezing or other purposes. 
sure steam for condensing and freezing. ’ as 
It San eae incrustations ‘or corrosion to cooling coils, NH Send for our book ‘* Worth Knowing,” containing valuable 


information on Water Treatment. 


when applied to water passing over them. 


KEYSTONE GHEMIGAL GOMPANY, Patenteés and Manutacturers, 


3 South Front Street, PHILADELPHIA. ar 65 South Canal Street, CHICAGO. 
STRONG TESTIMONY a 


CoLtumMBus IRON WorKS Co., MFRS. OF THE COLUMBUS IRON WoRKS’ IMPROVED ABSORPTION ICE MACHINE+s 
KEYSTONE CHEMICAL Co., Philadelphia and Chicago: CoLUMBUS, GA., October 5, 1891. 
Gentlemen: Our experience and practice with your Tri-Sodium Phosphate has been as follows: When commencing with the chemical, we put downa 
small keg of 20 gallons capacity, from which to draw boiler feed water. Above this keg we fixed another, containing a solution of Tri-Sodium Phosphate, 
with a valve on same arranged to allow a continuous drip of the solution into the lower keg. We evaporate about 2,000 gallons of water per day, and 
although taken from such a small receiver, the treatment which we give it with Tri-Sodium Phosphate, as stated, has produced the most satisfactory 
-results. The iron oxide which discolored our ice has been entirely stopped, as is also the previous bad taste and smell in the center of block. 
(COPY BY PERMISSION.) Respectfully yours, W. COOK, Superintendent. 


0, Hjeweleriter CO" = 


PATENTEE AND MANUFACTURER OF THE HOLM ES 
73 & 75 WEST JACKSON ST., 


Exhaust Steam Filter 


OIL SEPARATOR, CONDENSER AND HEATER COMBINED. 





Piscean =—=CHICAGO. i; 24 Fast Ninth Street, & CINCINNATI, O. 
DIAMOND ICE CO., Wilmington, Del. © ty i 
CHATTANOOGA ICE CO., Chattanooga, Tenn. yi ced 





TMT AR 
The Filter Medium 
does not require to be 











changed; it being 
cleaned by simply re- 


TRAVELING CRANES and HOISTS, 
GENERAL ICE MACHINE REPAIRS 


BRINE PIPING, and 


Ww 
versing the flow of th 
water. This Filter 
ify 3 
may be used to purify 2 
water for boiler evap- 2 
Vag oration or for removal S 
— 3S INLET E OOO 
of oil from condensed 8 ©8550 
water before passing 9 
to the freezing cans, 2 . 
as also for any other é ee 
duty requiring pure 3 GEO 
andwholesome quality e a 4 
f water. i 
of w 5 : ¢ 
IRONS ztk 
ried 
bee 
j if) u O 
Madé in Gapaciti¢s Upwards of 500 Gallons. w 2 
areas a O Sins 


We also manufacture Gravity Filters of any Capacity. 


OUR IMPROVED SUBMERGED CONDENSER. 
COO OSS O SOCCER EEE EEE EES SESS 


See ee ee 


The only system that elimi- 
nates silicate, iron, bacteria, and 
all matter in physical solution, 
and is a perfect deodorizer and 


Important + 
TO IGE FACTORIES. 


24 WS} y =e : b . 5 * Ss : . 

By using our system, live : Renee i. ae | “nape oe ogee Z decolorizer. Not an improve- 
steam is no longer required to ce, ea ae cmp t waits : | 2455 ment on any now in existence, 
make up the deficiency of ex- ,aRas . 1389 a nar : 3 a 


but a distinct purifying system 


haust steam, thus a great sav- in itself, with no competitors. 


ing in coal, wear and tear on 
For Particulars, References 
and Estimates, address 


Bihring 
Water Purifying Co. 


1389 BROADWAY, 


me NEW YORK, 


boilers and engines. 
ABUNDANCE OF WATER 
WITHOUT COLOR. 


We make a specialty of puri- 
fying water WITHOUT AID OF 
CHEMICALS in any form what- 


ever. 





| 
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WNT T= 
a aval 
eyeTW Noy anys 1 
Fre PN Stree 


eae ea 
DS a eed fag a re) SPH oO R-B 4 oO N ZE 
REG.TRADE MARKS. || INGOTS, CASTINGS, WIRE, SnHeet &c. 
ta BRONZE SMELTING (0. LIMITED 
5127 ARCH ST. PHILADELPHIA PA.U.S.A. : 
ORIGINAL MANUFACTURERS OF PHOSPHOR- 






J.G.HENDRICKSON, 


F.J.CLAMER, 
CO. PARTNERS. 


y f BRONZE IN THE UNITED STATES AND SOLE 
Makers orELEPHANT BRAND PHosPHor-Bronze. 
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@mioe7 LEN SC On eA 


ee ICE AND REFRIGERATING 
MACHINERY A SPECIALTY. 


224% N. Third St., PHILADELPHIA, PA. 


GRAPHITE PIPE JOINT 
SEND FOR OUR CIRCULAR. G REASE 


INSTEAD OF RED LEAD. 


_, ce and Refrigerating 
Machinery 


NUL 


JAS. DALZELL & SON CO. PITTSBURGH. PA. 


The Fluoride Compound Purtfies Water. 


Prevents and removes incrustations in boilers. 
Is economical, harmless and easy to handle. 
May be kept in paper or wood indefinitely. 


AMERICAN FLUORIDE CO. quannimes JOS. DIXON CRUCIBLE CO 


126 LIBERTY STREET, NEW YORK. $ BETTER: JERSEY CITY,N. J. 


y 
SMR ier) oa cnccacsencansusbandanadsunenvacnenscauaquassssnannunecesauanaauennnnnasasaunnenesn (nese seen ene aeee 


mle. B. WRIGHT CS @@: ESTABLISHED 


successors TO CHARLES WRIGHT. 


eR SONIZED a‘ G; H A RGOA Ly a For Filtering and 
> GRANULATED °° e° = Artificial Ice Manufacturing 
Samples and Prices sent on application. BERLIN, N. J. _ DOifice, 17 Wood St., Philadelphia, Pa. 


Prepopencs Dos CEU Sees eRe ERC R RSE RRS ES ER ER ORES RASS ESE R EERE REESE EREEEAEEBEEEEEEEE 


usin WATER INDIGATOR 


We make investigations for subterranean water and furnish reports as to the 
number of streams, their exact width, direction of flow, approximate depth below 
the surface, and quantity of flow. 

The great advantage of having a well located, 1s: 

1. We locate wells only at such places where we find subterranean FLOWING 
streams; this isa full guarantee of getting wells, which will never drop off or give out 
in time of drought, which is the case where wells are supplied by seepage water only. 

2. We can follow the course of a subterranean stream for any distance and 
select the proper place to sink the well. ” 

3. We state the approximate depth of the stream below the surface, which en- 
ables our customers to make an estimate of the cost for sinking the wall by the foot. 

4. Where the supply of an ARTESIAN WELL is obtained from a running stream or 
a spring, instead of seepage water, in NINE CASES OUT OF TEN IT IS OF GOOD QUALITY. 

5. If there are any springs in the neighborhood where a well is wanted, we can 
trace the underground outlets of same or the supplying flow for any distance. 

6. Where water of low temperature is wanted for cooling purposes, such as 
for BREWERIES, ICE FACTORIES, distilleries, oil refineries, etc., none cooler 
than artesian well water exists. 

7. Our method of locating wells eliminates all and every risk of failure. 

Estimates are given for sinking wells, with guarantee of water, where supply 
from artesian wells is desired. 

We have successfully located a large number of wells. 

For particulars apply to 


HEERDEGEN & SCHNEE, 


'48 EXCHANGE PLACE, ra - NEW YORK. 


SOP M Pree ooo or ioleuratecdaasccennansaunsseneoeksnsanecssenrsdgasbannsnnsecnnmencacnsoScnnee"etn seer 




















ATTENTION ee 
4 FILTRATION OF WATER 


DP 
—— oon dh aoe SHOULD KNOW THAT 


ge’ THE LOOMIS 


Improved Water Filter 


IS THE ONLY WATER FILTER WHICH 
CAN PERFECTLY CLEANSE ITSELF. 


The Loomis Improved Filter Co. 
43 S, Holliday Street, BALTIMORE. 
































THE ONLY New York Office, 111 Broadway, 
Perfect Water Filter. Trinity Building. 


are GEO. WOOLFORD, —“wsvstrestslseo 


= ater Vats, Tanks, 8 Water Tank, Ralroad Tans 


Me In sending for estimates, state if measure- FOR IGE FACTORIES, 
Lt 





=—=3 


=S— 
—F 


; —) 
——s 


= 


| 


Ny ni GOLD STORAGE HOUSES 
mT | a = RAILROADS, PACKERS, 
| Of wood desixed isn sn +c ee ete GHEMIGAL WORKS, ETC. 


ments are inside or outside, and thickness 


\ 


SS 
— 


‘ee! 
To 2240, 2242 and 2244 North 9th Street, PHILADELPHIA, 


TT dee! 
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MoGray Reirigerator 9% 
© Gold Storage G0 


KENDALLVILLE, IND. 


MANUFACTURERS AND BUILDERS 
OF ALL KINDS OF 


REFRIGERATORS 8 COOLING ROOMS 


WRITE FOR CATALOGUE AND PRICES. 


special Attention for | 1ce Gold Storage Buildings. 


CHICAGO OFFICE, 


Loomis Building, Clark and South Water Streets. 


Tue JACKSON REFRIGERATOR CO, = 


EXPERTS IN 














ICE AND 
MECHANICAL () ALC IC | a s 
REFRIGERATION. 
Over 300 Jackson Houses, Cuoled by Ice, PLANS AND SPECIFICATIONS FURNISHED 
in Successful Operation. FOR BUILDINGS AND MACHINERY. 


They never become musty, and carry perishable goods longer and in better condition than any other house. 


Send for ‘** Refrigeration,” a scientific treatise 


a ed rot aang 605 RIALTO BUILDING, CHICAGO. 


| — THE ALASKA 


REFRIGERATOR Co. 
MusKEGON, MICH. 





























£65 WRITE FOR CATALOGUE AND PRICE LIST. 
WS SPECIAL REFRIGERATORS MADE TO ORDER. 
pay COLD STORAGE FOR FAMILY USE 
| if ™ | THE FAMOUS LEONARD CLEANABLE IS THE ONLY PERFECT 
3 ‘eee | 


THAT HAS PERFECT CIRCULATION. WON’T SWEAT OR MOLD. SIX WALLS TO PROTECT THE ICE. 


2! Gold Dry Air Refrigerator 





—=housekeepers Recognize its Merits$ 


Made in all styles and sizes, Hardwood, Antique or Sixteenth Century Finish, with air tight lock. In buying 
ask for ‘‘ LEONARD’S CLEANABLE,” and insist on having it. There is no good substitute. Send for illustrated 
catalogue and price list. New styles for 1892. 


2 GRAND RAPIDS REFRIGERATOR CO. 





China Closet, Side a se Sole Manufacturers. 
Board and Refrig- 
erator. GRAND RAPIDS, MICH, 


No, 36%, 


APRIL, 1892.) Gl AN Dil REE RIGERAT ION: 


NO 
CO 
“NI 





RINALD BROS. ——"__«._tan:oenaus, 


EASILY APPLIED 
IGE AG I : On] Invented in Germany and used extensively 
throughout Europe 


ene te STEAM, WATER, aoe SOLE MANUFACTURERS — 
BY AMMONIA OR ACIDS. %€* RINALD BROS., Discount Place, PHILADELPHIA, PA. 


SURES EUS eee 
pee heiaehehlhaleheeteeteeteteelelelalelalaeleelelabtelatltteeletlttettlth lbtttttLtitiitiiiiitititiiiiiiriiiid 
ne SSR 


P. J. CONROY & CO. —_ EMISSOURI REFRIGERATOR MFG.C0. sssncvn 


75th St. and Island Road, 


BOO : he Celebrated Joel Retr 


y Rerigerator Door Fasteners PPIXTURES— RUPERT 


Be = sgh ne i = Factory and Sample Room, BUTCHERS’ SUPPLIES. 
are rapidly supplanting a thers. he only . 
fastener that forces the door open as well as ou ut. : No. 909 South 22d Street, SAlie LOUTS: MO. 











ee retaiy Door Fastener 


PO reer Ly AWN a Yee lO ODES: 


ONLY ONE QUALITY MADE, THE VERY BEST BRIGHT BRONZE. 





Operates from both sides of door. 


eee cle sc A, W. BLACK, St. Lous, Mo. 


BLACWHKS 







IMPROVED 


" Cold Storage 


EEC eminent 


BEEF:°PORK PAGKERS, 


3 Creameries, Cheese Factories, 








Fruit and Produce Dealers. 





ABSOLUTELY DRY AIR, 
AN EVEN TEMPERATURE, 
PERFECT CIRCULATION, 
NO SWEATING. 


CAN BE COOLED BY IGE OK MACHINE. 


Used in preference to all other systems by the 
ARMOUR PACKING CoO., the leading beef and_ pork 
packers of America. A saving of 30 per cent in ice 
over other systems. 






































WRITE FOR PARTICULARS, 














Plans and specifications furnished parties who have their Builder, 


we = => A.W.BLACK, Sr. Louts, Mo. 
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ee IRON ENGINE- -WORKS 


LANSING, AXICH. 

MANUFACTURERS OF 
CGO Te GEG ae 
CO SIS Nis aN Ge 
aS BO PS A 
EIN GUNES: 


anemmmn CORRESPONDENCE SOLICITED 


BOILER SHEET IRONA TANK WORK 


For Ice Makers and Cold Storage Plants a Specialty. 


WM. GRAVER TANK WORKS. 





govenen IRON STORAGE TANKS 












OFFICES 


334 & 336 Rookery, 
ON BELT LINE, CONNECTING 


seeder 5 CHICAGO, ILL 
THE MIRMLVALLEY BOILER 60. Tas ae 


WORKS; 


EAST CHICAGO, IND. 












. 
. 
s 
We guarantee alls 





s 
\. work to be first: & 
\ —— | 






































\Y s 
class and prompt & 
—. 












































s 

ESTIMATES GIVEN. § 
PLEASE ASK 5/4 % [ie “). Vie 7 BOF evERYDescRiPriON, 
FOR PRICES. §& Lee MEP Presented ly 








—————_—_—— —~BUILDERS Ok 


Stand Pipes, Boilers and Ie Tanks. (ice aon noe ae 


Danse (GRANDALL’S PATENT PACKINGS 


FOR STEAM, WATER AND AMMONIA. 








Not having been subjected to the injurious chemical action of burning oil, outlast 
all others, and never melt and gum. Perfect lubrication, least friction, greatest expan- 
sion, and superior durability, the verdict wherever comparative tests have been made 


WE HOLD THE ONLY PATENTS ON COLD LUBRICATION, AND OUR GOODS ARE 
GUARANTEED FOR ALL PLACES WHERE PACKING IS USED. 


Catakere and searten  CIVAIN DA alee A GIN Gen 
*GOLD OIL: NEW YORK: 136 Liberty St. PALMYRA, N, Y. 


CHICAGO; 25 8S, Cz amak St, 
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Sf. JOHN CYLINDER PACKING CO. 


MANUFACTURE A PACKING SPECIALLY ADAPTED TO # 6% 0° 


ALL CLASSES AND SIZES OF... ae 


MARINE, LAND AND LOCOMOTIVE ENGINES, 
AIR GOMPRESSORS, WATER, OIL®AMMONIA PUMPS. 


Insures perfectly tight pistons with minimum friction, and is self-adjusting. It increases 
the power of engines ten per cent, and saves fuel, oil and cost of repairs. It wears the 
» cylinder round and true, and renders reboring unnecessary. 

Highest and only awards International Exhibitions, Edinburgh and London, 1890; 
Special Medal of Superiority, American Institute, New York, 1888 and 1889; Massachusetts 
Charitable Mechanics’ Association, Boston, 1890. 











































SEND FOR DESCRIPTIVE CIRCULARS AND PRICE LIST. 


D. D@KREMEN, <=: 280 Broadway, NEW YORK. 


Gave: RACKING 


FOR REFRIGERATING AND ICE MACHINES. 


None genuine without the TRADE MARK 
THE...... STEAM WATER e® on the muslin cover. Ask your supply 
BEST PACKING MADE ® dealer for it or order direct 


FOR...... © AMMONIA . SEND FOR SAMPLE. 
Manufactured only by J. H. BILLINGTON & CO., PHILADELPHIA, PA. 


THOMASSMITGOEEL; Se eee ACKINGS 


Tanks-Sheet Iron Work ACKINGS 


A. Chalmers, chief engineer for 
the Arctic Ice Co., South ayenue, 
FOR |CE FACTORIES, 
COLD STORAGES, BREWERIES, Etc. 


Allegheny, Dee. 11, 1891, wrote 
Write for Estimates. 


MietOouiia Mainvot.,, LOUISVILEESKY. 


‘sT have used ihe Se elden’ s patent 
SRS SSOSSSSSSSSSS SSSR HKSE TEAST RS SKEET TCS SSS SSS SSS SSS SREP TESST ETP KK KR 
— ———————————= SS 











































































































































































| packing on the ammonia rods of 
|) the ice machine for the last nine 






















































































ears, and find it to be the best 
and most lasting packing I can 
find for ammonia rods,”’ 


RANDOLPH BRANDT, 
38 Cortlandt St., 
New York, U.S. A. 










































































































































































































































































































































































































































































PITTSBURGH 


194 WATER 
Cymer Ys A 



















































































Sa eeinmee Via eee —————— 
oavés Fuel AN he FRictio PACKING Baglin 





CHEAP Beem 4d7.G83 CHEAP 


T A PACKING HAS BEEN READ WHAT ONE OF OUR CUSTOMERS SAYS. 
INVENTED THAT WILL CHICAGO, December 12, 1891. 
ILLINOIS METALLIC PACKING CO., CHICAGO. 


P ACK AM NMION | A RODS GENTLEMEN: In reply to yours of recent date, am glad to be able to 


state that the Ammonia Rod you packed with your Anti-Friction 


Satisfactorily and Economically. “ye Metallic Soe ae Eames very eae roe A fter ie a ota 
ra i number of other packings on this rod, none of which were 
ALL KINDS OF PISTON RODS PACKED. a success, I can truthfully state that 1 consider your packing as 


eing led for =z ia rods, as well as f the 
| i L : N oO | Ss M ETA = [= | C PAC K | N G CS O : Cee ee und engines. Wishiag SOeln Bticcasa Pea eerie 


a with your packing, Iam, Yours respectfully, 
103 TRADERS’ BUILDING, CHAS. B FAIR, Chief Engineer, 


Send for Price Listand Description cS KM ICAGO. . ConsuMERS’ Pure IcE 
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BEST 


este =INSULATOR 
Hair KNOWN. 


DURABLE 


Felting “saa 


MANUFACTURED BY 


SRicacecenia. BAEDER, ADAMSON & CO. = Ghicxds. 


DD, SSN Eyecare 


ICE MACHINE 1 
and BREWERS’ WORK 
A SPECIALTY. 


185 & 190 NORTH UNION ST,, CHICAGO. 


E. C. SAULS. Cc. G. SAULS. 


SAULS BROS. 


MANUFACTURERS OF 


Sallis AULOMALIG 
1c6 Gan FUNGE 


Fills Automatically and prevents flooding the 
bath. Save time, labor and money. Over 


teem OO as 


In use in prominent factories. Send for testi- 
monials and prices. 


SAULS BROS. 


JAMES A. MILLER & Bro. 


129 and 181 South Clinton Street, 


= CH ae 


SLATE, TIN AND IRON 


1G) @) GEIsSaae a: 


-.MANUFACTURERS OF 


Ice Gans 


ALSO +--+ - 


CORRUGATED AND OTHER IRON ROOFINGS, 
SHEET METAL SKYLIGHTS, 
CORRUGATED CONDUCTORS, Etc. 


THE CANTON 
STEEL ROOFING C0, 2s" 


lee Freezing Cans 


RIVETLESS AND OTHER STYLES. 





Insulating and Sheathing Papers, ip 
Steel Roofing, Corrugated Iron, (©) 
Eaves Trough, Conductor, Etc. 

COLUMBUS, GA. 


“= CANTON, OHIO ++ 


i FL PEIRCE MEG. CO. 


S. WwW’. Corner Kinzie and Green Streets, 


=CHICAGO———— 


WE MANUFACTURE ALL THE GALVANIZED IRON APPLIANCES 
USED IN ICE MAKING AND REFRIGERATING PLANTS 




























































































































































































































































































































































































een oe OFFICE OF HERCULES IRON WORKS. 
iv A. H. PEIRCE MFG. CO. CHICAGO, January 19, 1892. 
HEREWITH WE APPEND EXTRACT 


FROM A LETTER FROM ONE OF Gentlemen: * * * For three years we have bought largely 

from you our supply of ice cans and other galvanized iron work 
OUR CUSTOMERS ....... . used in our plants, With uniform satisfaction to ourselves and 
= ae our customers, and cheerfully recommend you in this instance. 









































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Cee ee HERCULES IRON WORKS. 
ESTIMATES SUBMITTED. ICE CANS, COLD STORAGE TANKS, BRINE 
idseteeed 9%, PIPES, FILTERS, CONDENSERS, ETC. 


GEIGER, FISKE & CO. 


MANUFACTURERS OF 


ICE CANS 


According to Specifications 
Furnished. 


Sheet Iron and Tank Work 


OF EVERY DESCRIPTION, FOR 


ICEMFRS., COLD STORAGES, 
PACKERS, BREWERIES, Etc 


ALSO 


Boilers, Smoke Stacks, Ete. 
715 to 739 Fast Main Street, LOUISVILLE, KY. 


( ae waa IRAVERS ~8G 
REFERTO CUTS IN THIS PAPER FOR SPECIMENS Be 
167 DEARBORN ST. oT Oy NCOP 





AUG. OHLSEN, JOS. MECKLER. 


QUEEN CITY 


Omnibus and Wagon 


MFG. 
Builders of all aoe of Vehicles, 





Cor. Charles and Plum Sts., 
CINCINNATI, O. 
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Ce, tees ee 
Prompt Fey vAnIZED Superior 
et. Dn oH “wey ae 
Shipments Oa Cy {a WET nae Quality 
MANUFACTURERS OF REFRIGERATING APPARATUS NWA WE: ARE UNUSUALLY WELL PREPARED TO FILL 
SrOUED GORRESPOND- WITH US 3 4) wu % =v VOW IREQUITIEIMIEINITS = -. A 4 4 wm 4H 


See THE CINCINNATI CORRKUGATING CO. 


PIQUA, OHIO, U.S. A. 


DUNLEVY—-sm, | SEIBEL-SUESSDORF 


pe ena many ai COPPER AND IRON MEG. CO. 
(ron. ICE (aXs a _ nee 
Sheet Iron Tank Work 


And all ereet aren aan ork at FACTORIES. 
Ree xe @ Cine FOR ICE FACTORIES, 













PACKERS, ET¢e. 


MANUFACTURERS OF : “1C ie CANS: ie Bo CANS SEND FOR 





ESTIMATES. 


WRITE FOR TE FOR ESTIMATES. 





ee eae eS : N. E. CORNER SE D 
44 & 40 North Broad Street, ATLANTA, GA. : N. E, CORNER SECON one Si LOUIS, MO. 


‘WRITE: FOR: PRICES: 


GAG ANIZED STEEL B-B-B- 


ICE.CANS 
OVER 65,000 


OF OUR CANS IN USE, AND DISTRIBUTED 
IN 22 STATES, AS FOLLOWS: 





















































































































































































































































































































































































































































ALAB LOUISIANA OKLAHOMA TERRITORY 
Siete OF COLUMBIA MISSISSIPPI PENNSYLVANIA 
FLORIDA MISSOURI TENNESSEE 
GEORGIA NEW JERSEY TEXAS 
ILLINOIS NEW YORK VIRGINIA 
. INDIANA NORTH CAROLINA WEST VIRGINIA 
Gapaeity, 300 per day. KANSAS OHIO WISCONSIN 
KENTUCKY 
ESTABLISHED 1861. CHRIS. KIECHLER, PRESIDENT. SO eo 0 


THE KIECHLER MFG. CO. 


“dB: Sheet Metal Works ID: 


LINN, EVERETT AND CLINTON STS. CINCINNATI. O. 


(5) 
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“Big ECONOMICAL 
LIVE STEAM PURIFIER 





<— Y 
a 
=e 


=@ ae os 


eg ae : 


I) Uh 
=z / 
soe 
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es a 
= =e see 
} Re 
Wy 


UD, oe 
EE 


ae 
as eee 
Ny = co : 
wy ee ae I ee Os oa I 
ee ee _Zgeees 
Sasa 


= a fi ‘ ‘ (WU ae d : 
EMOV ES all impurities from feed water before entering circula- Office, 134 vee Buren Street ek 
tion of boiler. Can be applied in one day. Connection made with # Factoru, 43d St. and Stewart Ave. 


regular feed. Keeps boilers clean without boiler compounds. Extends 


period between wash outs four to ten times . .......~. Wwe __ CHICAGO, ILE 


McKinlay & Garrett <:sc.- MINER AL WOOL 


Hydraulic Motor Co. —""“ 


2132 Union St., NASHVILLE, TENN. 


Cheapest 
Water Supply 
On Earth 


Or motor forces any quantity 
of water any height or distance, 
without steam or labor. One hundred 













[J 


| Fee 

times cheaper than same work can Pp 

be done with steam pump. Motor [Ase 

is self-acting, and needs no atten- YRS 

tion except oiling once a week. st es RD 
.. THIS MOTOR... i 


J 
NOILWINSNI 


Substituted for steam pumps, would 
save many million dollars 
annually in U. S. 





Hi |, ; : 
Prt 
gia] 


GOLD STORAGE, BREWERIES 


A number of machines in successful operation for nearly two years. 
Contracts for mineral springs, city water works, ice factories and railroad 


tanks a specialty. Patented all over the world. A few western states and 


ICk PLANTS % REFRIGERATORS. .... 


andy ia aed re Se cee at FOR FREE SAMPLE AND BOOK, ADDRESS 
McKinlay & Garrett Hydraulic Motor Go. j 
jiu nin sive EWOSEEPN MIN6Fal WOO! GO. 
wh ana neonate NASHVILLE, TENN. : CHICAGO. CLEVELAND. ST. LOUIS. 
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MANUFACTURERS OF ALL KINDS OF MACHINE CUT CORKS 


Our productions were awarded the First 
a) 6 | a) S} Premium at the Great Centennial for 
Uniformity and Quality. vee 


Cork Insulating Purposes 7m RS) 3 eee 
anoness aur commmcarions §—(()NESTOGA CORK WORKS, oR TO ARNOLD & CO. 


Ik CORRS RSE ROR R RRC RPPEEEEEESCREE 


Pee @OOGE 
FOR — FD Fr 


INSULATING PURPOSES 
ne SeEGIALLY 




















MANUFACTURER OF EVERY DESCRIPTION 
OF MACHINE-CUT CORKS 













































































































































































































To eeANGASTER CORK WORKS 
LANCASTER, PA. 
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fi ase ( PRONG, Bec RO 9 8 


INCORPORATED 


UAC 2aNULAT [ATED DO 




















Aa Oem 











THE MOST PERFECT AND DURABLE INSULATING MATERIAL KNOWN 
FOR FILLING ICE HOUSES, REFRIGERATORS, COLD STORAGES ETC. 
ALSO MANUFACTURERS Or 


6 a 


OPLAR_3-< PLUGS 
Mackie QI anne “BUNOS! NO TAPS. 


| FOR PARTICULARS AND ESTIMATES ADDRESS 
oR ee eee ia 


— 


THE ARMSTRONG BROTHERS CO. NEW YO 
Meo FAY-ARMSTRONG CORK CO. CHICAGO. 


pro 


4 
ae ARMSTRONG - GILBERT CORK CO. ST.LOUIS. OQ See 


BIRD’S SHEATHING 7 ~ INSULATING PAPER 
© REFRIGERATORS 


anD COLD STORAGE That will not Deteriorate with Age. 


sites cn, Mee SS TNE) BIRD PARE ReNInGRG Ome ama 


Mineral CUool pistes COLD STORAGE ROOMS, 
meee US EMINERAL WOOL GC On aecaaee 


GROUND “ MACKOLITE . . 
CORK g HOLLOW BLOCKS 


FOR INSULATING PURPOSES. . 
Y NEQUALED as a non-conductor of heat in all dry 
#22 € € @ | . 
, : storage rooms and situations. They are FIRE- 
For Cold Stor Rooms, Refrigerator Cars, Brewers, and all eS. ? ; 
‘7 ee i eres day + se @ PROOF, and when exposed to a red hot fire 
al heath f purposes .arge stock or, hand whic 
yved at low price Ke Bee ete 


ARMSTRONG BROTHER & CO. INCORPORATED, PITTSBURGH, PA. 
RK. 











ESPECIALLY PREPARED FOR USE IN 








e side will bear the hand on the other. 


PACK OLIVE ‘xcare oO Mipaunae 


807 CHAMBER OF COMMERCE, 
rcomnence _((aaaeaaae 
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ac = BEST INSULATING MATERIAL 


~\ 













COLD STORAGE WAREHOUSES, 


«&° REFRIGERATOR CARS, 
Extensively Used and Highly 
| Endorsed by Experts. ICE HOUSES, AND ALL REFRIGERATION 


SCAN 
(1 Meer NEPONSET WATER-PROOF FABRIGS 


EF. WwW. BIRD & SON, manyvratturrrs, Hast Walpole, Mass. 


s.£.BARRETT MFG. CO., CHICAGO, Western Agents. 


Px P Waternroot insulating Papers 





—s—ARE THE BEST MADE 





They contain NO TAR, are ODORLESS and CLEAN TO HANDLE, made from the best of paper stock; 
used by the largest and most prominent cold storage and refrigerating plants in the WORLD. 


tS aN 
| 3 
ie & B. PRESERVATIVE COMPOUNDS For insulating walls and preserving all kinds of ff, Y % 
iron and wood work exposed to ste Eee, ir 
Ro oralkalies. The material is very penetrating, always remains elastic, will not chip or peel off. THE P. & B. 4 
No. 2. PAINT is the most perfect coating for coils, tanks, etc. Ra 


STANDARD PAINT CO. * “SEW vSme"™ 


Owners of P. & B. patents and sole manufacturers of allthe P. & B. products. 


CHICAGO OFFICE: 542 The Rookery. ‘ve THE PARAFFINE PAINT GO., “°Pecine’Coast” "IHL Battery St., SAN FRANCISCO, CAL, 


SS a a 
a nsulatin ining’s 
_— Granulated Gork: J Ss Li § 


EVERY VARIETY FOR 


FOR INSULATING COLD STORAGE AND REFRIGERATOR ROOMS. REFRIGERATORS, 





ALFRED L. BUTZ, Factory, 829, 831 & 833 N. 3d St. : ok REFRIGERATOR CARS 
Manufacturer of Machine-Cut Corks, . 
212 MARKET ST. PHILADELPHIA, PA. : AXE COLD STORAGE. 


te | Sectional Pipe Coverings 
Gran ad | ated igotsee : FOR AMMONIA AND BRINB PIPES 5 ICK AND 


IN THE : REFRIGHRRATING MACHINES. 


FOR INSULATING MARKET. : SEND FOR SAMPLES AND PRICES, 
O tf SMe ee Send ee ie es and : 
= iH. F. WATSON GO. ERIE, PA. 


DAVID KAHNWEILER, i, See NEW YORK CITY. | NEW YorK. PHILADELPHIA. CHICAGO. 


HOWARD CARROLL, Pres. GEORGE C. CLAUSEN, Treas. Cc. S. CHAMBERLIN, Sec’y. HENRY BOLZE, Gen. Man. 


The Sicilian Asphalt Paving Co. 


THE NATURAL SICILIAN ROCK ASPHALT, 


"Thre Most Durable Asphalt Pavement for Streets. 
// ASPHALT PAVING ¢\ —— = 
- aOR \ 

FLOORS OF BREWERIES, = EACLE BRAND’ PAVEMENTS OF YARDS, 
ICE, HOUSES; CELLARS; lz SIDEWALKS, ETC., AND 
STABLES, ETC: FOR ROOFING. 
a ee! 5 SE 


.. SOLE Licensees FoR ZINSSER’S PATENT INSULATING MATERIAL ror BREWeER’S ICE HOUSES. 


The best Non-Conductive known. Has been used in many Ice Houses throughout the U.S. since 1884. 
REFERENCES FURNISHED ON APPLICATION. OFFICES: TIMES BUILDING, NEW YORK. 


THE ROCK ASPHALT PAVEMENT CO., 63 German Insurance Building, Rochester, N. Y. Agents for Dominion 
eae eer ae Seat Canada: THE SICILY ASPHAL/TUM P AV ING CO., 10 to 14 Mill Street, Montreal. 











296 +, ICE. SAND oe 
WYN 
‘d-d-d CHICAGO 
WORE 
GUARANTEED 
a 


REFRIGERATION: 


PERRIN & CO.—a>™ 


(APRIL, 1892. 


Overhead Railway 


, 75,000 FEET .OF RAIL PUT INEDURINGASoie 
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BLOWGREN BROS & TO. 


All work put up with Bolts. . 


ne 


eu 


ie 








TRAVELERS 








WE CAN SAVE YOU MONEY IF YOU WILL WRITE 


US BEFORE CONTRACTING. 


MARIS MACHINE C0. 


iy PHILADELPHIA, PA. 





MANUFACTURERS OF 


¢, CRANES Eft 


HAND BRIDGE CRANES 


FOR USE OVER FREEZING TANKS. 


Holds Load at any Point. 





SEZ Ss 
> 

! FS a 

SS SA 


| Galvanized Iron Pipe 
| af Sheet Brass 
I Brass Rods 
 Brass@Copper Wire 
| Shee ee 


SEAMLESS 


yas s¢ Copp. 


TUBING, 
MERCHANT & C0,, 
oe aw 


POWER BRIDGE CRANES } 


PORTABLE . HOISTS } 


Overhead Track, Trolleys, Switches. 








. 
. 
s New York, 108 Liberty Street. 
5 


OF ALL KINDS.. 
ALL PAGKING HOUSE | QA 
_ MAGHINERY. os 
f 
Lf 


“ce Boller Gleansing GOmpOUNG st 


(LORD'S PATENT IMPROVED) 


FOR REMOVING AND PREVENTING SCALE IN STEAM BOILERS. 


BOILER EXPLOSIONS PREVENTED. 


Saves Fuel, Labor 
and Time, and pre- 
vents Corrosion in 
all its forms, and is 
guaranteed free 
from anything injurious to | 


_ Engineers will re- 
ceive free, on appli- 
oa can, a 25c. book, 
a “HINTS 
MARK FOR STEAM USERS.” 
a | Agents Wanted Everywhere. 
iron by the Chemists for == 7 Write for Circular and 
United States Mint. Price List. 


CORRESPONDENCE SOLICITED. 


§.W. LORD & 60,, 11S. 9th St., Philada,, Pa, 


Morse, ions & Co. 


ELECTRIC, HYDRAULIC, 
BELT AND HAND POWER 
PASSENGER AND FREIGHT 


ELEVATORS. 


OFFICE, 1105 Frankford Ave. WORKS, Frankford Ave,, Wildey and Shackamaxon Sts., 
PHILADELPHIA. 


Boston, 33 Lincoln Street, 
VASHINGTON, D. C.,1116 E Stre CLNLW. 
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1217 Filbert Street, 


PHILADELPHIA, PA. 


, OWIEGHGS, Ets. 


MI O Y E R ; S efeefecSocteaZosdoctenkeodocke chs MOY E R’ S fl E 
PATENT soa een 


HANGER 130,000 ae 
Saves 50 per cent Feet of Rail 


in the work of PUT UP IN 1891. 
erecting tracking. 














Patent 
Slaughternouse 
switch 


Having positive and direct Lock 
Rail, is moved without moving 
Hanger. Impossible for meat to 










For low tracking; also has 


= WALL TO FASTEN SWITCH=2 


PuriatterraGlc fesfoedecfootsotecteetooteeteets positive lock. Railcannot get 
: & = . =—=so >, OUtot order. Can be put up in any part)ot 
a the room. 


H. J. KREBS’ U.S. A. GlPoulating SuStéeMm OF AMMONId 


PATENTED SEPTEMBER Q, 1890. 


The results achieved by this system, both for brine cooling and ice making, are unexcelled. It ensures dry gas to the pump and abundance of feed to the expan- 
rion pipes, therefore economy in piping, economy in ammonia and economy in space. Itis simple andeasily operated, and saves time, money and worry. 


IN ORDERING MACHINES SPECIFY THE JU. S. A. CIRCULATING SYSTEM. 
During last year it was introduced with great success in the following establishments: Charles W. Street ,Packing House, Baltimore, Md.; Washington Abattoir 
Co., Bennings, D. C.; New Abattoir, Philadelphia Stock Yards, Philadelphia, Pa.; Wilmington Abattoir and Co.d Storage Co., Wilmington, Del, These plants were 
erected by Mr. J. C. Mustard, of 1818 N. 17th St., Philadelphia, Pa. 
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SLR/ RS 
This system is suitable for all makes of Compression Machines. It secures ample feed to the expansion pipes and a regular flow of dry gas to the compressors, 


which thereby are enabled to do more and better work. , ; i 
SOME OF THE ADVANTACES ARE: Reduced number of valves, reduced pipe surface, reduced first cost, reduced consumption of ammonia, 
reduced attendance, reduced space, reduced wear and tear, reduced bills, increased refrigerating effect, increased certainty of operation, increased life of machinery, 


increased satisfaction, increased balance sheet. For full particulars address * 


H. J. KREBS, M. E., WILMINGTON, DEL. 
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ROSENGARTEN & SONS. an 
% an ee Ghenlsts PIPLEY ISINGLASS. 


Te CLEVELAND ANHYDROUS AMMONIA WORKS 


THOS. FL-ESHER, JR. Proprietor. 


Seats et : 70 E. Prospect St., 
PURE. Aahydrous Ammonia CLEVELAND 


fA. PEs ith 


D+ D- Bs D- D:D. 


mvvorous = AMMONIA.. | tausive 
AQUA———— SY CHEMICAL 


SULPHATE GUARANTEED PUREST AND BEST WORKS 


D-D-D. 5 au D-D-D- 
USED BY SOME OF THE LARGEST REFRIGERATING PLANTS IN THE 
SOUTH WITH UNVARYING SATISFACTION. 


P. O. BOX 339...... “ve Z 44. Baoan Str eet, NEW ORLEANS, CAS 


Salt Son Brine -or 166 Making@Reirigerating Machines 


«++_99% per cent PURE SALT—«+~ 





If a brine is made from a salt containing lime, the lime is dissolved with the salt and held in solution by the brine; but when this brine 
is chilled to a low temperature, it will no longer hold the lime in solution, and it will be deposited and forms a coating of insulating substance 
on the inside of the pipes. This can be readily seen by examining the inside of any pipe that has been used in a brine made from an 
evaporated salt. This coating largely decreases the amount of heat that the cold brine is capable of drawing from the surrounding medium, 
and reduces the effectiveness of the plant by a considerable percentage. The cost of the extra power necessary to overcome the insulation 
of the coating of lime would many times pay the whole cost of a pure salt. 


THE RETSOF No. 1 BRINE SALT ‘ THE RETSOF SALT MINES 


: ; ‘i ; 3 % se Are located at RETSOF, in the central part of New York State, 
Is 99% percent chloride of sodium, Itis readily dissolved, and and from this point we have every facility for shipping in any 
from it a brine can be made that is practically chemically pure, 


ai die in ead by the Deda Vetrne. Wilcke. Pint tactic: direction. From our warehouses in New York and Philadel- 
S Sz s used by e e e, CK, c »hia, and through ou its throughout tt r n 
Mayer, Harrisburg, ‘and other Refrigerating Machine Companies E eae eee oa aan nS cheat nee 


fill orders for less than car load quantities without ‘delay or 
for making the brine to start their machines, 


se Poy ee tes prices. 

FOR PRICES IN ANY QUANTITY, 

DELIVERED AT ANY POINT, F OSTER, B ROWN Cx Go? 

APPLY TO . . . ». 146 Broadway, NEW YORK. 


HELLER, HIRSH & GO. i: B & GoopRICH CO. 


“ABSOLUTELY PURE” 
AKRON RUBBER WORKS, 


LIQUID ANHYDROUS AMMONIA: «>= AKRON, OHIO 
AND AQUA AMMONIA--- MEcuanicat Russer Goons 


Furnished at short notice from the following offices, where k 
g we keep sufficient stocks HOSE OF HIGH QUALITY 





constantly on hand 


ne ee Front it St. Ww 4 Hoos, Ag’t), Philadelphia, Pa. i = 
1lnut Street kle, Ag $ i 5 

= E ast Se ” ard Stra Bs alt one te Se YR ICE FACTORIES 
srown’s larf, Ol 1 t Ss. ZN Sv 

10 Pacific a veiua, pean hie 7 one COLD STORAGES 


MAIN OFFICE, 164 FRONT STREET, 
New York. 
PURITY TEST: ally ith hh ng nro Directors of National Brewers * Academy and 
99.993% ANHYDROUS AMMONIA, 


Rubber Rings for Ice Machines of all Kinds, 
Belting, Valves, Etc. 


SPECIALTIES TO ORDER. Samples and Prices upon Application. 
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ING wae Orlec@oal iar Chemical Co. 


10 WARREN ST., NEW YORK. 


*_+4 MANUFACTURERS OF-“H—» 


cree ee ea 


ANHYDROUS AMMONIA 


ae NNT IE) 


AQUA AMMONIA 


eae ie i ee ee Gia) IX ANI IN Goel DROS ES. 








B. P. CIAPP AMMONIA COMPANY, 


SS ———_MANUFACTURERS OF—— 


ABSOLUTELY ge, LIOUID ANHYDROUS AMMONIA 
Sethe 226° AQUA AMMONIA 


CONTAINING 29% PER CENT OF AMMONIA. 


FOR REFRIGERATING PURPOSES AND THE TRADE ade aka 


+-General Offices, 245 Broadway, NEW YORK. 


Standard I lermometers. i <2 A. WEISKOPF 


FOR USE IN Ill Fiith fAve., Oe 










‘s 
Vy 
hy 


These instruments are es- § 
pecially adapted for purposes § 


named; have metal dials, either i | : E THERMOMETERS 
: ol ANB HYDROMETERS. 


Ice Machine Thermometers and 


MANUFACTURER AND IMPORTER OF, 


|ce Machines, 
Refrigerators, 
Brine Tanks, 


. 5 s 
Ammonia rass, iron or steel casing to § 


b 
suit place where used. 


Circulating Pipes, eo 
a) == ae 
‘ SEND FOR PRICES, ETC. 

Ete, Etc Set ©) 





e. Ammonia Hydrometers .... 
; 


STANDARD THERMOMETER C0. ; E 


PEABODY, MASS. 


New York Office, 18 Cortlandt St. Boston Office, 70 Pearl St. 





CELCLARFAND 2S. fi) ase amr op ees 
CHILL ROOM THERMOMETERS, 


ag, ‘Thermometer She pe acs to order from 
A! fie ate ae cific : 



































ESTIMATES FURNISHED ON APPLICATION, 
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--- EDSON’S --- 


| AMMONIA RECORDERS 


For Recording “‘Head’’ and “Back’’ Pressures, 







PRUSTR TSI IX TETSU RET TEIN III PEER INERT IIIA DXDR DDC 


ARMSTRONG MAN F¢ 


ver* Gite nollie 
i ip = 









Endorsed and 







= 
oe 
& 
ey 
ig 









Sr waa Ix 














































SS fi on TALOGUES ON APPLICATION “e Wiens Recommended 

anp'® Gas x CNN sozattE roots ? De La Vergne 

KINDIXIXIXIXIX? BRIDGEPORT. CO v8 XIXINIXIIXIX ; gn 
Refrigerating 


Machine Co. 


As being indispensable 
in enabling the owner 
of an ice plant to keep 
the same in hand, and 
giving him thorough 
control over it. 


I REFER 


To the following patrons: 














Lion Brewery ....... New York 
Jacoh Ruppert ...... New York * 
A. Hupfel’s Son... .. New York 


Consumers’ Bg. Co, Ltd., New York 
Long Island Brewery. . . Brooklyn 
J. & P.Baltz Brg. Co., Philadelphia 
Wm. J. Lemp....... St. Louis 
Wm. PeterBa. Co. ,Weehawken,N.J, 
Diamond Ice Co. Wilmington, Del. 
Fred Miller Brg. Co. . . Milwaukee 
Bartholomay Brg. Uo...... Rochester, N. Y. 
Hast St. Louis Ice & Cold Stor. Co. , St. Louis, Mo. 


ETC, ETC. 




















Address Sole Manufacturer, 


JARVIS B, EDSON 


got Asti! 87 Liberty St., é 
CATALOGUES FREE ON APPLICATION. NEW YORK CITY. a 


LOUISVILLE PIPE BENDING CO,—— 


Acknowledged to be the Best, as attested by Hundreds of Letters 
from parties having them in use, on file in our office. 


ie 
























































Office and Factory, SM LOUISVILLE, KY. 


13th and Magnolia Streets, 


POUCHE ION OOllS 


OR SIZE, FOR 
ICE MAKING, for turning out rap- 
REFRIGERATING, idly and accurately 


CHEMICAL APPARATUS, 


every description of 


PIPE 
BENDING 















ESTIMATES 
FURNISHED ON 
APPLICATION. 
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PIPE ° WELDING TSaYa BLECTRICITY 


ut = SAMSON STEAM FORGE C2 


ecmaercec ner cs oadoramento and Garroll Avés., 
CHICAGO. 


HN WROUGHT IRON COILS 


BOCA ers a Sere eae 
MACH 




















































AND FOR ALL OTHER PURPOSES 








































































































































































































































































































Tue ELECTRIC PIPE BENDING COMPANY 


OF Pun: IN 


=| USING THE THOMSON ELECTRIC WELDING PROCESSES—— ——— 


__ Spiral Coils, 

., Lig-Zags, 
Ovals, 
e Irregular 

Shapes. 


OF ANY SIZE AND LENGTH. 
















































































Ui 


| 


Y 


ya 


THE PIPE, ALL WORK PROMPTLY ExX- 
ECUTED AND GUARANTEED. 


me 





No BuRNT OR pete nie WN ED SaIN OUD CALE. 
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W. T. HILDRUP, Jr., M. E., Sec’y & Treas. J, HERVEY PATTON, Chairman. D. E. TRACY, M. E., Sup’t. 


THE HARRISBURG PIPE BENDING CO. uimtten. 
oman HARRISBURG, Fi. 


MANUFACTURERS OF 


COILS ax» BENDS 


Of Wrought Iron Pipe oO For 168 Making 


IN ROUND, OVAL, ZIG-ZAG, m 
ee SRLRAL ae CcnTm and Reirigerating 
COILS OF ANY REQUIRED LENGTH, Prompt Delivery fssured 
AND OF LARGE SIZES OF PIPE. a os os 





























IRREGULAR PIPE BENDING A SPECIALTY. 






























































AMMONIA BOTTLE, 


AMMONIA BOTTLES OR FLASKS WITH WELDED HEADS 


—-ESTRAIGHT OR CONCAYV ER 


WROUGHT IRON ANHYDROUS AMMONIA BOTTLE COCKS ANY DESIRED PATTER 





ier NTT 


TANK DEPARTMENT soe wee ICE CAN DEPARTMENT 


Stills and Absorbers = Galvanized Iron 
[66 Gans or Moulds 





ror ABSORPTION AMMONIA 


IGE MACHINES ae | OF ANY SIZE, WEIGHT 
OR PATTERN. ok 
BRINE # CONDENSER TANKS | 
a ALL SIZES—— : Our Double Seam, Rivet- 








less Can has no rivets to 


-@ 
| catch the ice, which is freed 
| from the can with less waste 
| than any other style of Can 


A SPECIALTY. Tanks | in the market. hia. 


FLUSH BOTTOMS, 











































































































































































































































































































































































































































































































































































































































































































These i made in flat sections, can he erected NO AIR POCKET TO FLOAT 
by unskilled labor, and are perfectly tight. 
CANS IN THE BRINE TANK, 
SPECIAL ATTENTION GIVEN TO REPAIRS AND REMODELING are 
OF EXISTING ICE MACHINES, EVERY GAN TESTED AND WARRANTED TIGHT. 


\ 


= a ne — \ 


THE HARRISBURG PIPE BENDING CO. umrep. 
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JAMES D. CARDELL. WASHINGTON HopPKINS. 


JAS. D. CARDELL & CO. 
__ Pipe = als 


——————— 
Ih mae ARE ANE & ORTHAES PENN R.R.,] 

































































































BENDING « @ 


a Large Sizes 
Gee a specialty 






















































































































































































































































Brine and 
Gondenser 
Tanks, 
Ammonia 
Bottles, 
Ammonia 
Valves, 
Flanges, 







































































































































































































































































WROUGHT IRON f RIPE, CHARCOAL IRON BOILER TUBES, 
AND OIL WELL TUBING AND CASING 


ae ——" Goiling and eee Pipe 


ror [eess Refriaeratin achines 
oc gos 


Our Standard and Extra Heavy Pipe for bending and coiling pur- 
poses is being used largely by builders of Ice and Refrigerating 
Machines with unvarying success. We are also equipped for making 
Coils and Bends, Ammonia Valves and Fittings, Boilers, Tan ks, Still 
and Absorbers. 

Having had a large experience as builders of various types of 
Refrigerating Machinery, we are prepared to successfully construct 
this class of work. 

WE ARE NOW MANUFACTURING AMMONIA FITTINGS “AND VALVES UP TO AND INCLUDING 6- INCH, 


eal. wW7E ALSO MAIN +> 


IRON AND STEEL FORGINGS OF ALL DESCRIPTIONS. 
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AMERICAN ICE MACHINE con =e 


T. J. CONNOR, Sec’y and Treas 







MANUFACTURERS OF 


on ICE. MANUFACTURERS, Me 
REFRIGERATING ome BREWERS, BUTCHERS, §&- < 


ee ICé MAKING MACHINES PACKERS, DAIRIES, ETC. “AY 


(GU ‘ ane ar ap embodies the latest and best improvements in 
J) class of m; wchinery, and is durable and economical in 
sper ation. We e the only manufacturers of Refrig 

APP ar are that will produce and maintain a 
ip »w and even ay crny a throughout the day and 
night, and ne eding mn atte ntion or power whatever 
during the night, The accompanying cut shows our 
poe matic Refrigerating System. Machines of one 
to one hundred tons capacity. Estimates and ae 
Serigtis e circulars cheerfully furnished. 


2Té iting 


OFFIGE AND SHOPS, 
320 and 322 


SOUTH THIRD ST. Sie LOUIS, MO. 


REERIGERATING HiRaOES. = — al 


WITHOUT MACHINERY 


w|CE MAKING 7 ten 


yp FIRST COST LESS THAN ANY OTHER SYSTEM. 


EXPENSES OF OPERATION ONE-FOURTH THAT OF OTHERS. 
FOUR HOURS OF ATTENTION TO GIVE. YOU _24 HOURS OF | 


ICE MAKING OR REFRIGERATING. | 


Tre AUTOMATIC REFRIGERATORSICE MACHINE CO. 


SEND FOR CIRCULAR. 





a uM 





LANCASTER, PA., U. S. A. 


FARRELL & RENE 


799, 801, 803 & 805 Ogden Avenue, corner Campbell Avenue, Chicago, II. 
MANUFACTURERS OF 


WROUGHT IRON COILS 


———POR— 


ICE: s REFRIGERATING MACHINES. 

































































All Ammonia Coils made of the very finest quality of Pipe (in any desired continuous 
length) and Tested to 400 lbs. Air Pressv.ve. 
Coils of all Descriptions for Heaters, Soap Makers, Blast Furnaces, Ete 


PIPE BENDING OF ALL KINDS A SPECIALTY. 


PRICKS FURNISHED ON APPLIIGATION. 
General Eastern Agents, DIENST & LINCK, 32 & 34 Ferry Street, NEW YORK 
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[ECR ARY’ ; Ist Ais pa 















Simplicity of tion and of 
I n, together with low price, will 
for this machi ing on ry 
n, Capacity f 1e to 100 tons. 
Send for descript lar, and state 
wanted 
NUFACT 


Deloach — 
Mill Manufacturing Co. 
7 ATLANTA, GEORGIA. 











io 
pee ufa ore DE Ea 


CH 
ee wv Mi IL Ma chi aE ota ble 
Mi ie nd Tu 3 Wi aie Ww heels. 























SEND FOR CATALOGUE. 


LN, ba a E 
S0nen Gn Ose eensnseanenaeneseeeeeeeeuseeeueeeeuenensusensnsnanecascuscossseuesececedcseseneecqcecs0ucncueuesneucsseuesasseusunsunuaucnsnnenceneccscacescancance 


be REFRIGERATING 
PPR “ICE MACHINERY 


2620 $§. “Phirteenth Street, 


BD-D-D- SH JMOUUMS,, KO}, 


THE BURNS MANUFACTURING CO. —™ 


BUILDERS: 0k ——————~—> 


| mproven _ [ee and [Refrigerating 
O : ESOT ‘ FRaehines- tt 


3 FOR ICE MAKING, 

‘ COLD STORAGE, 
PACKING HOUSES, 
CREAMERIES 

| AND BREWERIES. 
































































































































































































































































































































I Constructed on scientific 
i] principles, giving greatest pos- 
i] sible results at minimum cost. 
} Reliable, economical, easily 
ij handled and well constructed. 
| 












































EVERY MACHINE 
GUARANTEED. 


















































CORRESPONDENCE SOLICITED. 





































































































































































































































































































| ores 
i 45 Old Gapitot Bulcing, 


ATLANTA, GA. 
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COLUMBUS RON WORKS ___ Absorption Ic lee Machine 


ae = IMPROVED 














SUCCESSORS TO 


H. D. STRATTON & CO» 



















































































































































































Established 1853. 
Incorporated 1856. 





























W.R. BROWN, President. 
Wl il i W.COOK, Superintendent. 





Machines from 5 to 33 tons ca- 
pacity per 24 hours, or larger 
if desired. 


94 Machines Built 


andallin successful operation 


More Ice Making Machines sold 
in the South than by any other 
establishment. 

















No expensive building required. 
No pressure on machine when 
stopped. 
Sores 





















































































































































































































































Ml cy nr i = iF ( il 7 7 | | | ul i Send for pricelist and illustrated 
Ba s 1S: iM = WH)! | a) circular with location of ma- 
| 1 \\ } chines. 





























This establishment was the first 
to turn outa perfect and com- 
plete Ice Machine, and has 
been in the business 21 years, 
constantly m anufacturing and 
improving, and are prepared 












































to furnish the most reliable 
and economical machinein the 
market, 


~ COLUMBUS IRON WORKS CO. couemous ca 


REMINGTON MACHINE COMPANY 


ICE: MAKING ane Coe é a oe 





MT a 7 
HH iO 


: y” Z 








yi = ee (. 
xT ig \ 



























































=< 





= a pe 
HORIZONTAL COMPRESSORS, VERTICAL a rsoee 

WITH CORLISS AND SLIDE VALVE ENGINES, oe SINGLE AND DUPLEX 

HIGH PRESSURE AND COMPOUND. DIRECT CONNECTED AND BELT POWER. 


From 10 to 50 Tons Capacity. From 1 to G6 Tons Capacity 


SPECIAL AMMONIA VALVES AND FITTINGS, WROUGHT IRON TANK WORK. 


f 
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The Improved Panuter Wood Machine 


A MOST ECONOMICAL AND RELIABLE APPARATUS, 




















































Refrigeration, especially | HA SS i 





























where extremely low tem- | 





peratures are required. 


ALSO FOR 


Adapted to all classes of | LT : : ————————— oe a 








MAKING 
RICE 


UPWARDS OF 


AOO 


MACHINES IN OPERATION. 






















































































































































































H, Jd. W. S. COOKE, 


Patentee. 






















































































































































































































































































































































































































































































































































































































































































ESTIMATES FURNISHED. 
SEND FOR CIRCULARS. {fi 


ISBELL-PORTER COMPANY, BUILDERS. 


-OFFICKES— 








245 BROADWAY, NEW YORK 46 BRIDGE STREET, NEWARK,N J. 


THE KRAUSCAR Oe stanparo 
% ICRA 
éirigération Machine j 


ls original, horizontal, simple, strong, 
double acting, central, and is provided 
with the Corliss Valve Gear. It is most 
economical in fuel, water and space. FO he Wn oe : 
Its refrigeration capacity is unsurpassed: Call 7, g a 
Machines are in operation for 10 years 
without need of repairs, but ordinary 
wear and tear. 

Our machines are guaranteed for 
years. Plants are erected for Packing 
Houses, Breweries, Oi! Refineries, Cold 
Storage, Market Houses, Butcher Shops. 
Hotels and Ice Making. 







THEO. KRAUSCH, 
President. 


JOHN KRAUSCH, 
Secretary. 


PRICES ARE MODERATE. 


ALL KINDS 


ARGHITEGTURAL PLANS 


PrURNISHED. 


Wet Ev SELEO. KRAUSCH @ @> 


122 E. UTICA STREET, BUFFALO, NEW YORK. 
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THE PONTIFEX ICE MACHINE COMPANY. 


ROBERT HEWITT, President, 512 West Street, NEW YORK CITY, 


ARE PREPARED TO CONTRACT FOR 


Ice and Refrigerating Plants of any magnitude, under the Reece, Stanley, Pontifex-Wood and Hendrick systems 
Refrigerant, Aqua Ammonia) as constructed under special arrangement with this Company by 


THE HENDRIGK MANUFAGTURING GOMPANY, LIMITED, GARBONDALE, PA. 


The PONTIFEX-HENDRICK Ice and Refrigerating Machine is the result of more than fifteen years’ experience in such work on the part of 
Messrs. Pontifex and Wood, Farrington Works, London, the original builders of the machine in Great Britain and its Colonies, and of, the Pontifex Ice 
Machine Company, American builders, who have somewhat modified the machine to better adapt it for American refrigerating practice. A Simple, 
Strong, Durabie, Reliable, Economical and Efficient Machine, particularly adapted for low temperature work, such as the refrigeration of 
Paraffine Works, Oil Refineries, Freezing and Cold Storage Warehouses, Fish Freezing Houses, Chemical Works, etc. In Successful use in Az Ice 
Factories in tropical countries. Over 350 machines in successful operation in Freezing and Cold Storage Warehouses, Breweries, Distilleries, Wineries, 
Packing Houses, Abattoirs, Dressed Beef Houses and Markets, Dairies and Creameries, Butterine Factories, Yeast Factories, Chocolate and 
Candy Factories, Hotels and Restaurants, Paraffine and Cotton Seed Oil Refineries, Lard Refineries, Powder and Dynamite Mills. Machines built from 
2% to 100 tons daily refrigerating capacity. Machines guaranteed for material, workmanship and capacity under test. For descriptive circulars, 
references, detailed specifications, apply either to 


THE PONTIFEX IGE MAGHINE GOMPANY, — THE HENDRIGK MANUFACTURING 6O., Ltd. 


512 West Street, NEW YORK. CARBONDALE, PA. 


Van Winkle Gin & Machinery Go. esc, 








MANUFAGTURERS OF- an == 


ee avtomanc. ICE MACHINE 
PS 65. AUTOMATIC... 
FOR ICE MAKING, COLD STORAGE PLANTS, BREWERIES, PACKERS, ETC. 


WRITE FOR ESTIMATES AND FURTHER INFORMATION, 


ICE MACHINE PARTS OF ALL KINDS FOR SALE. 
REBUILT AND/GAPAGITY INGREASED.0 s/t) eee OLEIGE @ZIOEMARI EIA NS LR E Lalmea aA Na 
THE CASE—— 
,EERIGERATING 


~—— MACHINE CO: V | 1 GNSS 


BUILDERS CF 


















For Ice Making and Artificial Refrigerating. 


Full particulars, Estimates, Illustrated 
Circular, containing list of machines in use, 
etc., furnished upon application, 




















We refer to the list of contracts taken 
by us since Oct. 1, 1891, 
German-American Brg. Co., Buffalo, N. 

Y., one 65-ton machine. 

Jos. Lauer Brg. Co., Binghamton. N. 

Y., two 20-ton machines. 





























Emlenton Producers Oil Co., Emlenton, 
Pa., one 20-ton machine. 

International Brg. Co., Buffalo, N. Y.. 
one 65-ton machine. 

Woodside Brg. Co., Woodside, L. I.. one 
20-ton machine 

Wm. Ritter, Brewer, Chicopee, Mass. 
one 5-ton machine 

J. Schuessler Brgy. Co., Buffalo. one 65- 
ton machine 

H. Luhr, Brewer, St. Mary’s, Pa.. one 


5-ton machine 

The Thompson Packing Co., Buffalo 
N. Y., one 20-ton refrigerating plant 

Jno. G. Graner, Evergreen, L. 1., one 40- 
ton refrigerating plant 

The Ft. Hamilton Brg.Co,,Ft. Hamilton, 
L. I., one 40-ton refrigerating plant. 


BUFFALO,N.Y. © 


| 
BOSCO nea nn 


ae 





—_ 


AND .:°. 
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JOHNSON, 





MCCARTHY 





G JOHNSON, 


MANUFACTURERS OF 





THE JOHNSON 
COMPOUND 


[\mmonia (Pompressor 


—AND —— 








IVA CHINES eee 


Office, Room 76, Worcester Block, 


PORTLAND, OREGON. 


Castle Ice Machinery Co. 


INDIANAPOLIS, IND. 





Photograph through fourteen inches Distilled Water Ice, by Seymour Ice Co, (Ind.) 
MANUFACTURERS OF 


LATEST IMPROVED Absorption 166 Machines 


GUARANTEED 500 LBS. TO 50 TONS PER 24 HOURS, 


ICE ® REFRIGERATING } 


REFRIGERATION 





(SR SSCS SSS S SSCS ESSE SSCS SSSR CCE E ESP O SESE TSS SS SEES ESS S SEES CESS ERSTE SEES OES Eee eee 


» VULCAN # 


Ice and 


a Ve 








Refrigerating Machine 


mi 



































Enterprise Brewery, 
San Francisco: 

_ The 25-ton Refrigerat- 
ing Machine has been 
running continuously 
since 1887, and has proy- 
ed economical and satis- 
ictory ineveryrespect” 


Hotel Del Monte, Mont’y: 


“The Ice Machine now 
inoper: ation at Hotel Del 
Mont and has been 
i completion a 

isfactory ple int. 
Je te ke pleasure in cor- 
dially recommending 
this variety of machine 
to any one who may re- 
quire its use.” 


Hotel Rafael,San Rafael: 
“Vulean’ Ice and 




































° in every 
is doing 
more work than was 
guaranteed. A model of 
good workm anship. The 
ice is clear. 


South San Francisco 
Packing and Prov. Co.: 


‘Itgives us pleasure to 
state thatthe Refriger- 
ating plant furnished by 
the Vulcan Iron Works 
for Our packing house, 
188¢, has been in op- 
ration since then, and 
given the best re- 
ults, to our complete 
satisfaction.”* 


THE VULCAN IRON WORKS, 
SAN FRANCISCO, CAL. 


THE CRAFT 
REFRIGERATING MAGHINE 60. 


No, 15 Cortlandt Street, NEW YORK, 


-.. MANUFACTURERS OF.,... 


135-145 
Fremont Street, 


JAMES B. CRAFT, Prest. 
F. L. BIGELOW, Vice-Prest. 
GEORGE 8S. BARNUM, Sec.& Treas, 


WORKS: 
NEW HAVENS seONRe: 
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Furnished ou Application. 


Descriptive Circulars, References, Letailed Ksumaves and Information 
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IGE*REFRIGERATING MAGHINES 


FOR ICE MAKING PLANTS, 


310 . ICE. AND REPRIGE Ral Le (APRIL, 1892. 


THE WESTERN ICE MACHINE CO. 3K 


OTTO HOFFMANN, PROPRIETOR. 





“ROrPIcéPatingd Machin 


FOR BREWERIES, PACKING HOUSES, ICE FACTORIES, 
COLD STORAGE PLANTS, MARKETS, CONFECTIONERS, ETC. 





Motion. 
The Most Cooling with the 

make Estimates, and believe we can show you a saving 
Least Expense. : : sate in cooling your cellars. 


~ WESTERN ICE MACHINE Co. 


Office, Room 605 Northern Office Building, Cor. La Salle and Lake Sts., 


See this space next issue for Illustration of Machine. OG H | G ray G O, | [= [= 


ICE @ MACHINES 


(WINDHAUSEN’S SYSTEM.) 


AINSLIE, COCHRAN & CO. 


SS = LOUISVILLE RNS 
(Ne the rade +++ 


We have recently secured the sole 
right to manufacture and sell Wunp- 
HAUSEN’S CARBONIC ANHYDRIDE ICE AND 
REFRIGERATING MACHINES inthe United 
States. These machines have gained 
a wide reputation on the continent for 
their simplicity, durability ‘and eco- 
nomical running. They have been in- 
dorsed by the German government, an 
eighty (80) ton machine having been 
placed in the powder works at Spandau. 
They are also fast superseding other 
systems in the prominent breweries of 
Germany, nearly 200 being in operation 
already. They are the only machines 
using carbonic anhydride, which has 


1 and after expense, is more easily handled than 
any other, and takes less room. Absolutely no 


possibility of leaking Ammonia. Machines of any capacity 


E very Part Accessible While In “t HIS machine is the simplest, cheapest in first cost 


it from smallest to the largest. We would be pleased to 











































































































































































































































































































































































































such a great range of expansion, pro- 





duces such intense cold, and is che ap, 
odorless and easily obtained 


The above cut represents the No. 2 Machine at the Terre Haute House, Terre Haute, Ind. 


WRITE TO US FOR FURTHER 
PARTICULARS 


AINSLIE, GOGHRANG co. AK REFRIGERATING PLANTS 


e- 
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THEO.O.VILLER,Prest.& Supt 
ALBERT WALLBERVice Presf, 
WM.O.VILTER, Secy &Treas 

















FOR BREWERIES, PACKING HOUSES, 
CONFECTIONERIES, 
COLD STORAGE HOUSES, ETC. 


| ECCI IA 


Direct Expansion or Brine ule 


IGE-JIAKING PLANTS 


MILWAUKEE, WIS. 


' SULZER-VOGT MACHINE CO. 


LOUISVILLE, KY., U. SEA A. 





_Ice Machines 
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GENERATOR. | IMPROVED IGE MA 1 ABSORBER 
Patented Jan. 24, 1888; Sep. 23, 1890. ABSORPTION HI F || With Regulating Valve. 


The. American . 106. Machine. jompan 


REFRIGERATING 2% 
ICE MAKING MACHINE SYSTEM 


Simplicity of Gonstruction, 
Durabilitu, 
Eificiencu, 
Economu. 


SOLE OWNERS OF THE 


_ KLINE AND WINKLER AUTOMATIG _ 
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ICE-MAKING os 
REFRIGERATING 
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NE pl ala, ite MN Aff y a SAL 
acu From One Ton to Two Hundred 
Tons cay pearance, 




















Over 100 weceinss.” 


OPERATION. 
Every part is simple and complete, is ex- 4. Our Patent Gas Condenser enables us to work with warmer water and less 
water than any other machine, as the water is applied DIRECT on the hot pipe 
without waste or slop on the surroundings. 
5. Wecan make more ice orcoldair than any other machine, WITH THE 
SAMH AMOUNT OF FUEL. Experts have placed the difference in our fayor 
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1. The simplicity of construction. 
posed to full view, easily got at and can be readily understood and handled by 
an engineer of ordinary intelligence. 


2. The freezing process is completely automatic (WHICH NO OTHER FREEZ- 


ING SYSTEM POSSESSES), through the action of our patent evaporation pres- 
sure regulator; it saves valuable working time. Every part is independent of 
the other, and can be overhauled orreplaced without stopping the whole machine, 


3. That ice is manufactured from distilled water, which is free from disease- 
producing germs, such as abound in ice frozen on rivers and ponds, is chemically 
pure, and is infinitely preferable to the natural product. 


at not less than 25 per cent. 

6. The Condensers and Freezers will not stop on account of sediment. They 
never require cleaning. They clean themselves while at work without sepa- 
rate attachment. Our freezing coils are so constructed that no pipe joint is used 
inside of the tank, and each coil is independent of the other. Each coil section 
can be taken out while working’without interference with the other sections. 


Company’s Offices, 35 Broadway, Rooms 72,73, 74 and 75, New York. 
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either for refrigerating or ice making. 
These machines are radically different 
from all other absorption machines, and 
are in every way superior to them. 


HE ABSORPTION MACHINE made 
by the Blymyer Ice Machine Co. 
is Superior to any compression machine, 


en ee 


AND 





BLYMYER ICE-MAKING MACHINES NOW IN OPERATION. 
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NAME. 


| Meridian Ice Mfg: Co.............+- 


Baton Rouge Ice Mfg..Co....,...... 
Evansville Ice and Cold Storage Co} 
Bie MOVES tina cusch awanclnr ec uke eae 
Lookout Ice and Cold Storage 
Morris Ice Co... ss eens 
Texarkana Ice Co F 
Lookout Ice & Cld. Stor. Co. 2d Order) 
Gadsden Ice Co 
Sheffield Ice Co 
Decatur Ice Co 
Crystal Ice. Cok ..2s.. <cak 
Denton Tce :Co es. rend juts as seein tale 

Van Buren Ice and Coal Co......... 
Biloxi Artesian Ice Mfg. Co........ 
Hutchinson Ice Mfg. Co.......... 








| ADDRESS. 


Parkersbucmlce'Co. ics avaaeecinanste | 


Unien foe Coc. > tee eee 
Dominick & Karston.......... 
DeCoppet Ice Co. wiscciences casa needs 
Evansv’le Ice & Cld.Stor.Co.(2d Oder) 
Van Horn & Chambers............. 
John C. Webb 
Huntington Ice and Storage Co 
‘Tupelo Ice Co 
Wheeling Ice 
Ft. Payne Ice 
Coronado Beach Co, (Hotel dol Coronado) 
Walter Aiken (Hamilton Hotel).... 
Decatur Cold Storage and Ice Co... 
Marietta Ice Co 
Dayton Ice Mfg. & Cold Storage Co 
Zanesv ille Artificial Ice Co. 
Evansv’le Ice & Cld.Stor.Co. (3d Order) 
Connolly & Curtis..... 
Lebanon Artificial Ice Co.. 
Cynthiana Elec, Light & Power Co 
Grenada Cream’y,Cld.Stor.&Ice.Co 
Washington Ice Co.... 
Wheeling Ice & Storage Co. (2d 0rdor 
Consumers Fee Com: sacs cok oot 
Shelbyville Artificial Ice Co. 
Pueblo Distilled Water Ice and Cold 
Storage Co. . ccceccetsece 






Saeut 
and Storage Co ...../ 
and Cold Storage Co.,} 





Meridian, Miss. 
Baton Rouge, La. 
Evansville, Ind. 
Jeanerette, La, | 
Chattanooga, Tenn. 
Jackson, Miss. 
Texarkana, Tex. 
Chattanooga, Tenn. 
Gadsden, Ala. 
Sheffield, Ala. 
Decatur, Ala. 
Wichita, Kan, 
Denton, Tex. 

Van Buren, Ark. 
Biloxi, Miss. 
Hutchinson, Kan, 
Parkersburg, W.Va. 
Denver, Col, 

West Point, Miss. 
Somerset, Ky. 
Evansville, Ind. 
Lebanon, Ohio. 
Demopolis, Ala. 
Huntington, W.Va. 
Tupelo, Miss. 
Wheeling, W.Va. 
I't. Payne, Ala. 





San Diego, Cal. 
Hamilton, Bermuda 
Decatur, I11. 
Marietta, O. 
Dayton, O. 
Zanesville, O. 
Evansville, Ind. 
Columbus, Miss. 
Lebanon, Ky. 
Cynthiana, Ky. 
Grenada, Miss. 
Washington, Ind. 
Wheeling, W.Va. 
San Francisco, Cal. 
Shelbyville, Ind. 


Pueblo, Col. 
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Size NAME. ADDRESS. 
15. "Low..|) Skinner é& Olsona.. .o-h aces are ....| Topeka, Kan, 
35 2 Fort Wayne Artificial Ice Co....... Fort Wayne, Ind. 
35 a, Evansv’le Ice & Cd.Stor.Co. (4th Order)) Evansville, Ind. 
55 ” Dayton Ice Mfg. &Cd.Sto.Co.(2d Order), Dayton, O. 
| 15 ‘ Ashland Artificial Ice Co........... Ashland, Ky. 
8 ae Gibsod Hose)... 2s widescreen | Cincinnati, O. 
10 zi Palace Hotel. .6,S.cesgaieee ee erat | San Francisco, Cal. 
30 nz ‘The People’s Ice Co Birmingham, Ala, 
35 a Citizens Ice Co Los Angeles, Cal. 
20 u Civill & Wihiter. aa: ssenns toe eee Colorado Spr’gs,Col. 
30 33 Pueblo D.W. Ice & Ca.S.Co. (24 Order) Pueblo, Col. 
60 y Colorado Ice and Storage Co....... Denver, Col. 
25 i BB Cornell te. cc- asec eee se | Tampa, Fla. 
i #4 Me. H.-GeiMeumatntire hoe. eee oe | Bessemer, Ala. 
20 ee Consumers Ice Co..... Steen ahs Vicksburg, Miss 
35 2 Artificial Ice and Storage Co....... Canton, O, 
1atayr rigid lee MigriCosuy oy cece Joplin, Mo, 
3) ; Crystal ice Gowe. . ocr: oie enc sees Albuquerque, N. M, 
15 = Meridian Ice Co. (2d Order)......... Meridian, Miss. 
5 a Dayton Tee Coe sisnc55s ay oes .| Dayton, Tenn. 
15 Y Decatur Ice Co. (2d. Order)........2¢. Decatur, Ala. 
1am os The Ruddick Artificial Ice Co...... | Columbus, Ind. 
10 43 Mars Atioust Erratum: setecase New Iberia, La 
55 4 The Crystal Ice Mfg. & Cd. Sto. Co.) Columbus, O. 
32 i“ Consumers Ice Co, (2d Order).. San Francisco, Cal. 
15 a Peru Ice and Cold Storage COusae | Peru, Ind. 
55 2 The Crystal Ice Mig. and Cd. Stor. Co. (2d Order)| Columbus, O. 
32 é Lafayette Artificial Ice Co......... Lafayette, Ind. 
50 a R. T. MeDonald & Judah Hart..... New Orleans, La. 
12 ? John Hoey (Hollywood Hotel)...... Long Branch, N. J. 
15 A! Bridgeport Electric and Ice Co..... 3ridgeport, Ala. 
5 A Cincinnati, O, 








Eleischman! & (Core ate a ence ae 





* These machines were erected in 1890. 


** These machines wer 


e erected in season 1891, 





PLYMYER REFRIGERATING MACHINES NOW IN 





| 25 The Sachs- Prudens 





* Tt hese machines were e erected i in 1890, 


OPERATION. 

< | 
ol NAME. | Address. 

Ton 
2| 50 Louisiana Brewing Co..... New Orleans. 
1 40) Toledo Brg & Mait’ g Co..| Toledo. 
1) 40|Hudepoh! & Kotte (Brew’s y)| Cincinnati. 
1) 50;Savannah Brewing Co..... Savannah, 
1) 25)\Schantz & Sch:vind (Br’y) Dayton, 
1) 15 John Smith’s Sons(Brew’y)| Youngstown. 
1) 12. Christ Diehl (Brewery) ...| Defiance. 
1 12\Genessee Oil Works.. Buffalo. 
1] 12/S. Davis, Jr.,& Co.(Pack’ rs) Cincinnati. 
1) 50, Occidental Packing & Pro-| 

Winion CO.0 2 ..cneaoeeres Lincoln. 

1) 15)/Thos.McF adden, Ir.(Cd.St.) Pittsburgh. 
1 15, Groce ‘rs’ Supply Co.(Cd.St), Pittsburgh, 
1 40! Adolph Coors (Golden Bry) Golden. 
i 20\, Conrad (Brewery)....... Anaheim. 


Ale Co,| Dayton. 
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THIRTY TON ICE MAKING 
MACHINE, unr ev 


W. P. CALLAHAN 


(C0. gm 
EE 
166 Making 
oo RGFIGCFAUNG 
Machinery 


UNDER M. DENNEDY’S PATENT. 


DAYTON, OHIO, 
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“BUFFALO He 
REFRIGERATING 
MAGHINE GO. 


BUILDERS OF THE IMPROVED 


Buffalo lee 
nay: 


MACHINE 


SS 



































































































































Full particulars, estimates, 
Illustrated Circular, con- 
taining list of ma- 
chines in use, etc., 
furnished upon ap- 
plication. 


© 
Buffalo, N.Y. 
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ICE MAKING MACHINERY 


Kony 


|e, C. HIILLYER ¢ (Coy. 


MANUFACTURERS OF- 


reerered [ee Making Machinery — 
Refrigerating Aipparatus + 








sir . 





“@- 45) UNDER THE JOHNSON PATENTS. 
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VESSEL AND oe Pins 


OK THE SIMPLEST AND MOST EFFECTIVE ICE MAKING 
“ MACHINERY ON THE MARKEE) —_—_-__ 


All working parts made to gauge and template, so as to be readily duplicated. Correspondence solicited. Testi- 
monials from parties using our machines on application. We build our own machinery, and therefore can guarantee 
everything fully. Our machine will in every case make the amount of ice guaranteed. Send for our pamphlet: 
‘““HOW TO MAKE AN ICE FACTORY PAY,” 


WE BELIEVE OURS 10 BE THE ONLY SYSTEM WHERE ALL THE APPARATUS IS ON ONE FLOOR. 


Te= < Office and Works, NEWPORT NEWS, VA. 
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SOUTHERN IGE MAGHINE 60. 


SOLE OWNERS AND MANUFACTURERS OF 


- +» The Latest Improved Absorption - = - 


ICE AND REFRIGERATING MACHINE. 


HI 











































































































































































































































































































































el 
\ 


i | 
| | | 
Hi | iH | 
WH {| | a 
HUTT TTT TE TH 




























































































































































































Teri 
Hi! | 


Li 




















































































































































A 













































































































































































































































































































































iF 
Hl 


Will} 


al 





































































































.. THE SOUTHERN .. 


\y The SOUTHERN ICE AND REFRIGERATING MACHINE is one of the best and has been 
N acknowledged by the most experienced ice manufacturers to work more economical and 
produce ice cheaper and of a better quality than any other machine on the market to-day. 








ood ALL MAGHINES NOW IN OPERATION ARE GIVING PERFEGT SATISFACTION. poe 


FOR ESTIMATES AND. SOUTHERN ICE MACHINE Co. 


FURTHER PARTICULARS. 


pe DR Boe) ee CHATTANOOGA, TENN. 
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Pennsylvania Iron Works Company, 


GENERAL OFFICES AND WORKS, 50th ST. AND MERION AVE., 


PHILADELPHIA. 


ICE MAKING ax» 
~~ *KEFRIGERATION MACHINERY 


COMPRESSION OR ABSORPTION SYSTEMS. 


NEW YORK OFFICES, 
Q & 11 WALL ST. 





BUILDERS OF THE CELEBRATED ‘“‘BOYLE”? COMPRESSION MACHINES 


FROM ONE TO ONE HUNDRED TONS CAPACITY, SINGLE MACHINES. 


_ Rankin 
_* _ Absorption 
~ Machines 


OF ANY CAPACITY. 





EVERY MACHINE ERECTED OF 
BOTH SYSTEMS HAS GIVEN 
ENTIRE SATISFACTION IN ALL 
RESPECTS. 


























WE GUARANTEE EVERY PLANT 
THATS WEERECE D-D-D- 







ian 
Plans and Estimates for Ice Making or 
Refrigeration Plants, of any size required, vA it H) PAA) | 


furnished on application. fy 


Contemplating purchasers would do well 
































to consult us before placing orders else- 




















where. 
oy 
CATALOGUES 


ame kK EFERENCES 


CAN BE HAD ON 
REQUEST FOR SAME 


THE ABOVE CUT REPRESENTS THE IMPROVED ‘““BOYLE’’ MACHINE FOR 50 TONS DUTY. 
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OONSOLIDATED [OF MAOHINES 
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E have bought from the as- 

signee of the Consolidated Ice 
Machine Co. all the machinery, pat- 
terns, drawings, tools and good will 
of the old company, including all 
patents owned by them, and under 
which they built the original Con- 
solidated machines. We will con- 
tinue to manufacture these machines 
of every size and style for both 
ice making and refrigerating, and 
will put in either brine circulation 
or direct expansion to suit pur- 
chasers. We are also prepared to 
furnish on short notice any detail 
of them, and all kinds of steel am- 
monia fittings or valves used on 
a Consolidated plant. We have 
learned that certain parties in New 


York City claim that they are man- | 





















































































































































ufacturing the Consolidated Ice | 






































Machine, and control the same. 
This statement is a brazen falsehood, without foundation in fact. All the original patterns and drawings are 


in our possession and controlled by us, and no other firm has access to them or can furnish one of them, or a 
duplicate part, without first purchasing the same from us. We guarantee to all persons buying a Consolidated 
machine of our make protection against any and all claims made for damages by persons representing that they 


hold patents on any part of them, as all such claims are known to be false and fraudulent. 








JOHN FEATHERSTONE'S SONS, 


2-36 Front Street, Corner North Halsted, 
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# rPickiT.. # 
Icew Refrigerating Machine 


..MANUFACTURED BY. 


WHITEHILL ENGINE@PICTET ICE MACHINE Co. 


ne ne Le oO in tt ee a re eee ee, oe eee 
WE DQ NOT USE AMMONIA. NEW YORK BOARD OF FIRE UNDERWRITERS, 
BUREAU OF SURVEYS 


JAMES HARRISON, Supt. 
Boreel Building, 115 Broadway, Room at 






Pictet Machines use ieieirons Sulphurous Oxide, a 
chemical noted for its low working pressure, is of itself a lubri- 


NEW YORK, January 24, 1891. 
THE P ICTE T ARTIFICIAL ICE CoO. (L mite), New York: 
Dear Sirs: Your favor of the 22d inst. isathand. Inrej!y, the ex- 
amination of ee and his subsequent report were ¢ Ory. neing that 





cant, and does not injure any of the metals ; its low pressure is the article known as Anhydrous Sulphurous Oxide is w:. (¢ article for 
; storage or shipment, its tendency being to extinguish ! fer than to 
a guarantee against explosion. cause fire. Yours truly, JAMES Ty ARRISON, Supt. 
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Working Pressure irom o0 t0 79 IDs. ® 


} We guarantee GREATER ECONOMY OF FUEL, doing the same 
amount of work with less coal than any machine in the market. 


FOR LIST OF REFERENCES AND FURTHER PARTICULARS, ADDRESS 


WHITEHILL ENGINE#? PICTET ICE MACHINE CO. 


WORKS: NEWBURGH, N. Y. 


New York Office, 21 aa act Sime loom: 6, 
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FRICK COMPARG= 


: ei a ee - = 


WAYNESBORO, FRANKLIN COU pee U. S. A. 


one Be (Lares 













INCORPORATED 1885. 


JOSEPH PRICE, President. 
SAMUEL HOEKFLICH, Vice-Pres. 
li. B. STRICKLER, Treasurer. 
EZRA FRICK, Secretary. 
EDGAR PENNEY, M. E., Gen, Sup. 


ESTABLISHED 1893. 








MAIN WORKS AND GENERAL OFFICES: WAYNESBORO, PA. 


CAPITAL, = « = = = $1,000,000. 
MANUFACTURERS OF THE 


ECEIRSE 


uN 


166 Making-Kerrigerating Machines. 


5-Ton Machine. 


SEND FOR OUR NEW CATALOGUE, 1890. 


A Few References: 
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WE BUILD THE 
LARGEST 
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Phoenix Brg. Co., Baltimore, Md......... 27 | 

Gipps Brg. Co. Peoria, [li ..nion sane. 50 WK 

Sprattler & Mennell, Pate rson, N.J.. . 32 M HI {| AND MOST 

Herman Lackman, Cincinnati. cater, OO Hy 

Henry Fink, Harrisburg, Pa............... 32 ih 

Sebastian Helldorfer, Baltimore, Ma. .... 32 SUCCESSFUL 

Frank Reisch & Bros., Springfield, Ill.... 50 

Jos, Stein & Co., L ouisville ESV a aieaersoe 23 

Meyer & R eidlin, Covington, Kye . Bz MACHINES 

Parkersburg Brg. Co., Parke srsburg, W.Va. 27 

Bellevue Brg, Co., Cine innat Olena epic 50 EVER 

Cumberland Brg, Co. , Cumberls und, Md... 27 

D. Lutz & Son, Alle gheny, Paces . 50 M : 

Herman Lackman, Cincinnati (2d ‘orde r). . 80 ADE IN THIS 
OR ANY 


PACKING AND COLD STORAGE, 
OTHER COUNTRY. 


J.C. Shafer & Co., Baltimore............ 

G, Cassard & Sons, Baltimore............. 

Baltimore City Storage Co., Baltimore .... 

Armour Packing Co., Kansas City ........ a 


Shallcross & Son, Coatesville, Pa... As 
Washington Market Co., W: ishington, D.C ; 
Armour Pckg, Co., Kansas City (2 sd order). : 
Francis Whittaker & Sons, Wichita, Kas 
Emil Winters, Pittsburgh, Pa < 
Frank Seifrid, Louisville, Ky. 5 
Chicago Packing & Provision Co. ae ‘hic ago. 150 
Chicago Packing & Provision Co., Chicago 
POSCONG OYURE) <1. docness ce caescunn meee 150 





/ 









Steelton Store Co,, Steelton, Pa. . Sona AP 
Pittsb’gh Meat Supply Co., Alles ghe ny, Pa. 50 
J. Vogle & Son, Cincinnati 50 
John C, Hately, Chicag eek 
G H. Hammond & Co., Hammond, Ind. .. 150 
G. H. Hammond & Co,; Omaha, Neb.... .150 
Calumet Canning Co., Hammond, Ind..... 3:2 


West Chester Cd. Stor. Co.,W. Chester, Pa. 40 
Chautauqua Lake Ice Co,, Pittsburgh, Pa, 20 
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ICE FACTORIES. ce. nh AHIR ine i re ies 
: , — £ ‘Tons. A il Hi i AN i : 
F. L. Ellis & Co., Hopkinsville, Ky. Hi = 
{ ieee foe ‘o., Now ‘ Irileans, te 160 Hi 1 of if? \ o,f 
Little Rock Ice Co., Little Rock, Ark..... 35 Ve ONG 
th Mn { 





Owensboro Ice & Cd. Stor. C»,, O'sb'o, Ky 20 











W.S, Lurton, Jacksonvi Da ns bens ae 15 
Pulaski Ice Co,, Pula-ki, : . ae il 
Armour Packing Co., Kaneag City ... 75 
Ewiog & Beall, Uniontown, Pa, . a Le 
ES WA go ERA Rhe LARS Occ ewe vntaa wet usis Is 
Chautauqua Lake Ice Co., P ittsburch. . . £0 
Chautauqua Lake Ice Co,, Pittsburgh (2 rd 

RE ae gO aia nicahe a a5 Je aie eee we Wd 40 = 
West Chester Ice Co.. West Ches ter, Pa. 15 = 
Steelton Store Co., Steelton, Pa oe 2 
Satbessburr ae Co,, Parkersburg,W.Va, 3 = 
Cumberland Bre. Co., Cumberlanc, Md on 
Hagerstown Ice Co,, Hagerstown, Md..... 20 
Alberto Malo, City of Mexico, Me ox 
Alberto Malo, City Of Mexico, Mex...°.1. 2a na aE aaa 
Bryn Mawr Hotel Co., Bryn Mawr, Pa.. 20 ———————e QOEREY SS > 
Geo. 8. Sexton & Co., Wytheville, V 5 Sen : =—— 


Y ; r Ae cans ° f 
“ambridge Ice Co., Cambridge, Md....... 10 150-Ton Machine, Weight, 198,250 Pounds, 
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FRICK COMPANY, ENGINEERS. 
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A GENUINE CORLISS ENGINE WITH ALL THE LATEST IMPROVEMENTS. 


“EGLIPSE” GORLISS TANDEM GOMPOUND GONDENSING ENGINE 


= : P.O. 3000;1ORSE,2OWER == 














We have complete line of patterns and build Corliss Horizontal Stationary Engines, Corliss Vertical Engines, Condensing or Non- 
Condensing, Single or in Pairs. Corliss Compound Engines, Tandem or Cross Compound. Corliss Engines for any service, 40 to 
3000-horse power, in a single engine. 

SPECIAL NOTICE.—With our Corliss Engine we contract for fitting up complete the entire Steam Plants, including Steam 
Boiler, Feed Water Heater, Feed Pumns, Piping, Shafting, and all the appurtenances and belongings peculiar to a first-class job. 


SEND FOR SPECIAL: PAMPHLET AND LIST 
OF REFERENGES OF CORLISS ENGINES. 





1000 HORSE POWER “EGLIPSE” PLAIN GORLISS ENGINE. 
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THE WILSON-SNYDER MEG. Co. 


MANUFACTURERS OF AUGUST SNYDER'S PATENT ‘ 


106 and Rélridérating Machine 


SPECIALLY DESIGNED TO MEET THE DEMANDS OF ICE MAKERS 
+ AND REFRIGERATION IN ALL ITS APPLICATIONS es +E 





INTERIOR VIEW OF WORKS OF THE WILSON-SNYDER MFG. CO. 
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WO styles of these machines are built: One, single acting compressor, with duplex condensers and brine tanks; the other, 

duplex compressor, condensers and brine tanks. The special advantages of this machine over all others are as follows: 

In either the single or duplex machine, either one of the brine tanks or condensers getting out of order, or anything happen- 

ing to necessitate repair, the system of valves is so arranged as to allow using but one condenser or one brine tank, and the 

machine is kept running with the disabled part as though nothing had happened, while the disabled brine tank or condenser is 
being dismantied and repaired. Write for list of machines in operation, references, prices, etc. ane: hae 
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ommor | UMPING MACHINERY 


Including AIR PUMPS, BRINE PUMPS, HOT AND GOLD WATER PUMPS, 
BOILER FEED PUMPS, TANK PUMPS, Etc. 








Ammonia Valves, Pipe Coils and Pipe Fittings 


PITTSBURGH, Pa. 











